








| NATIONAL oo 
| SOCIETY 1 FOR CLEAN AIR 


: : (Formerly National Smoke Abatement - 
- ey) : | . 





PALACE CHAMBERS — 
_ BRIDGE STREET 
: LONDON, Age 


The Society’ s ‘Publications 


_ This is one of the many ao of the National Societ; ae 


" for Clean Air. Fora complete list write to the Soci ety for 
‘its current Year Book. : This contains a Guide to Publica- 
tions on Smoke Prevention and Allied Subjects, which lists, 


in addition to the Society’ s own titles, particulars of other .e 


| books, ‘reports and papers, including Government reports, any | 
of which may be purchased from the Society. The list is | 
- classified according — to ‘subject—the Law, Conference Pro- 


L ceedings, General, Historical, Smoke Prevention Administra- | 


tion, Industrial Smoke, “Domestic Heating, Technical and oe eS 


‘Scientific, and Industrial Pollution. 











NATIONAL SOGIETIC FOR CLEAN. AIR 


(Formerly National Smoke Abatement Society) 


Proceedings of the 24th 
Annual Conference 


Hastin gs 


2nd to 4th October, 1957 





Palace Chambers, Bridge Street, London, S.W.1. 


1S Me 





CONTENTS 


Index to Contributors 


Summary of Events 


Presidential Address: 


The Primary Sources of Pollution, by Dr. R. Lessing . . 


Address by the Minister of Power, Lord Mills, K.B.£. 


Air Pollution from Road Vehicles 


Operation and Maintenance to Minimize Pollution, by H. E. Styles and 


A. T. Wilford 
The Law and its Enforcement, by James R. Archer-Burton 


Discussion 


The Administration of the Clean Air Act, 1956 
Some Points on its Practical Application, by M. Lindsay Taylor 
A Critical Survey, by G. Graham Don .. 
Report on the Availability of Smokeless Fuels 


Discussion 


Industry and the Clean Air Act 
How Industry Views the Clean Air Act, by L. A. W. Jenkins 
Fuel Efficiency and Clean Air, by Angus Macfarlane .. 


Discussion 


The Des Veux Memorial Lecture 


Meteorology and Air Pollution, by Sir Graham Sutton, c.B.£... 


Conference Resolution 
Statement on the Training and Qualification of Boiler Operators 
3 


13 


15 
Za 


32 


38 
4] 
46 
50 


58 
65 
70 


77 


87 


Archer, A. 


Archer-Burton, J, R. 


Barnes, Cllr. H. W. 
Bate, W. 

Batey, J. W. Ee 
Burn, Dr. J. 1... 


Carn Nic: 


Dale, V. W. : 
Don, G. Graham. 
Driver, F. A. 
Duguid, S.N. 


Gibbons, Cllr. E. 


Goulden, Ald. G. H. 


Jenkins, L. A. W. 
Johnson, H. } 


Lessing, Dr. R. 
Lister, D. 
Longhurst, F. E. 
Lowbridge, H. E. T. 


INDEX 


To Authors and Participants in Discussion 


Macfarlane, Dr. A. 
McGlashen, R. . 
McGrath, W. R. 


Marsh, A. 
Mills, Lord 


Newsholme, Cllr. C. C. 
Piddington, Cllr, SoC. .... 


Prendergast, Ald. Mrs. A. E. 


Raper, Clir. D. .. 
Rylands, J. R. 


Smith, G. C. 

Sigel Er. 

Styles, H.-E. : 
Sutton, Sir Graham 


Taylor, M. Lindsay 
Tomlins, Dr. F. G. 
Turner, Dr. W. C. 


Watson, C. A. 
Wilford, A. T. 
Winfield, E. J. 


SUMMARY OF EVENTS 


Once again the Conference was 
attended by a record number of 
members and delegates: 717 as com- 
pared with 679 in 1956 and 578 in 
1955. The meetings were held in the 
White Rock Pavilion by invitation of 
the Mayor and Corporation of 
Hastings. 

The opening session on the Wednes- 
day morning included a welcome by 
the Right Worshipful the Mayor of 
Hastings, Alderman F. T. Hussey, J.P., 
the Presidential Address by Dr. R. 


Lessing, and an address by the 
Minister of Power, the Rt. Hon. 
Lord Mills. 


With Dr. J.-S; G. Barnett in the 
chair, the Wednesday afternoon ses- 
sion was concerned with air pollution 
from road vehicles. Two papers were 
read, by Mr. H. E. Styles and Mr. 
A. T. Wilford of the London Trans- 
port Executive, and by Mr. James R. 
Archer-Burton, Chief Constable of 
Hastings. During the evening dele- 
gates attended a most enjoyable 
reception in the Pavilion, by invitation 
of the Mayor and Mayoress. 

The Chairman for the Thursday 
morning session was given in the pro- 
gramme as Mr. John Innes, but in his 
absence because of illness his place was 
taken by Mr. James Goodfellow. The 
subject of the session was the adminis- 
tration of the Clean Air Act, with 
papers by Mr. M. Lindsay Taylor, 
Town Clerk of Tottenham and Mr. 
Graham Don, of the London School 
of Hygiene and Tropical Medicine, 
followed by a report on the avail- 
ability of smokeless fuels, prepared 
for the Executive Council by Mr. 
Arnold Marsh, Director of the Society. 

Dr. T. P. Colclough, Chairman of 
the Society’s Technical Committee 
presided over the Thursday afternoon 
session in the absence of Sir Ernest 
Smith, whose name had been given 


in the programme. Papers were pre- 
sented on the Clean Air Act and 
industry, by Mr. L. A. W. Jenkins, 
speaking as an industrialist, and Dr. 
W. A. Macfarlane, Chief Executive 
of the National Industrial Fuel Effi- 
ciency Service. The discussion was 
opened by Mr. John R. Rylands, 
President of the Institute of Fuel. 

On the Friday morning the Des 
Voeux Memorial Lecture, on ** Meteo- 
rology and Air Pollution,’ by Sir 
Graham Sutton, F.R.S., Director- 
General of the Meteorological Office, 
was read. In Sir Graham’s absence 
abroad on official business the Lecture 
was presented by Mr. P. J. Meade, 
also of the Meteorological Office. 

The lecture was followed by the 
annual general meeting, at which the 
re-election of Dr. R. Lessing, as 
President, was announced, together 
with the re-election of existing Vice- 
Presidents and four new ones: Alder- 
man. Dr; -C. A= Bence, Mr. * Eric 
Gibbons, Mr. John Innes and Mr. 
Fo J. Redstone. -The* Conference 
heard with the deepest regret that 
owing to ill-health the Honorary 
Treasurer, Sir Ernest Smith, had found 
it necessary to resign from that office. 
The meeting agreed to authorize the 
Executive Council to appoint an 
Acting Hon. Treasurer until the next 
elections. A formal resolution was 
passed authorizing the dissolution of 
the Society and the transfer of its 
assets to the new, incorporated, 
National Society for Clean Air, on 
31st December, 1957, or such later 
date as might be necessary. 

A conference resolution, recorded 
in this volume, on the training and 
qualification of boiler operators, was 
also adopted. 

An invitation, from the Chairman 
of ‘the “Council? “to “hold ‘the * £958 
Conference in Llandudno on Ist, 


2nd and 3rd October was read, and its 
acceptance by the Executive Council 
was endorsed by the meeting. 

A general vote of thanks, proposed 
by Mr. T. Henry Turner, was carried 
with acclamation. In addition to the 
speakers, authors and chairmen men- 
tioned above, it referred also to the 


Mayor and Corporation of Hastings, 
Councillor G. H. Tanner, B.£.M., 
Chairman of the Hastings Hygiene 
Committee, Mr. A. K. Vint, Publicity 
and Public Relations Officer, Hastings, 
the manager and staff of the White 
Rock Pavilion, Mr. A. J. Cousin, and 
the staff of the Society. 


The Presidential Address 


The Primary Sources of 


Air Pollution 
by 


R. Lessing 
Ph.D., F.R.LC., F.Inst.F., F.Inst.Pet., M.I.Chem.E., M.Inst.Gas.E. 


To one who has devoted much of 
his working life to the objects at which 
this Society aims it is a matter of 
particular gratification to be con- 
sidered worthy of occupying its 
presidential chair. I am sensible of the 
great honour and I tender my sincere 
thanks for the confidence you place 
in me. 


Many of the Presidential Addresses 
of my predecessors have struck a 
historical note to demonstrate that air 
pollution is an evil of long standing, 
some going back to Queen Eleanor 
who was *“‘smoked’”’ out of Notting- 
ham in 1257, exactly 700 years ago. 
The extensive literature ranging from 
John Evelyn’s *“* Fumifugium ”’ to the 
current issues of Smokeless Air, if it 
has not achieved the desired results, 
has at least successfully established one 
ali important point. It has furnished 
incontrovertible proof that air pollu- 
tion is “‘ a bad thing ’”’. 

This badness being axiomatic I do 
not propose to review the long and 
detailed catalogue of woe and misery, 
of calamitous incidents, futile reports 
of committees, and dead-letter legisla- 
tion, but rather look into the future to 
see what can and should be done to 
eradicate the evil. 

But I feel constrained to depart in 
one respect from my intention not to 
delve into the past. I believe that I 
owe my election to the Presidency 
more to my long connection with the 
Society and one of its parent bodies, 
than to any other attainment. This 
connection may justify a brief retros- 


pect by an eye-witness of the growth 
of the movement during almost a 
half-century. 


Recollections 

Looking at the composition of 
Council and Executive Committee of 
the Coal Smoke Abatement Society, 
one could hardly conceive of a more 
influential body of men of the highest 
standing in public life. There was 
however an almost complete absence 
of technologists. The first President, 
Sir William Richmond, was a painter; 
the Treasurer and champion of the 
movement, Dr. H. A. Des Voeux, a 
medical man; and the Secretary, 
Mr. (later Sir) Lawrence W. Chubb, 
an administrator who had gained his 
organizing experience as the first 
Secretary of the National Trust. 

This combination resulted in the 
activities of the Society being directed 
mainly to telling the public about the 
effects of ‘“‘smoke’’ on amenities, 
health and property, and attempting 
to bring offenders to book on the 
strength of the law inadequate as it 
then was. The work of the Society 
under the last heading suffered a 
grievous set-back in 1907, when a 
summons served by the Chelsea 
Borough Council upon Underground 
Electric Railways Limited in respect 
of smoke emission from Lots Road 
Generating Station, was dismissed by 
the Magistrate, Mr. Curtis Bennett, on 
the ground that the smoke was not 
black. 

Endeavours to get the law amended 
were pursued under Chubb’s_ wise 


counsel. Meanwhile the Society’s one 
and only inspector observed the smoke 
of London. His reports of nuisances 
were submitted to the boroughs 
concerned resulting in varying degrees 
of action or inaction. 

One was forced to the conclusion in 
those early days that complaints were 
of little avail until the fuel consuming 
public, both industrial and domestic, 
were instructed and had learned why 
and how smoke was formed and how 
it could be avoided or minimized. 
This implied a knowledge of the fuel. 
Realizing that consumers should know 
something about their fuel, [ submitted 
a paper to the Conference of Repre- 
sentatives of Local Authorities held at 
the Sheffield Smoke Abatement Exhi- 
bition in March 1909, on ‘‘ The 
calorimetric control of the Supply and 
Combustion of Fuel’’, a _ subject 
which at that time had received little 
attention in this country. This was 
the Conference which gave birth to 
the Smoke Abatement League of 
Great Britain. 

Under the auspices of the Coal 
Smoke Abatement Society the first 
international Smoke Abatement Con- 
ference was held in connection with 
the Exhibition at the Agricultural 
Hall, London, in March 1912. Twenty- 
eight papers were read, some of them 
by Delegates from abroad. The 
Conference, of which I had _ the 
privilege of being the Honorary 
Secretary, marked a milestone in the 
investigation of air pollution. For at 
its conclusion a resolution was passed 

‘** That immediate steps should be 
taken to decide upon and secure the 
general adoption of a _ standard 
method for the measurement of 
atmospheric pollution by smoke and 
other products of combustion and 
heat, in order that the data now 

being collected may possess a 

comparative value, and that a 

Committee be appointed to draw up 

details of a standard soot and dust 

measuring apparatus and methods 
of its use.”’ 

In due course the Committee for the 
Investigation of Atmospheric Pollu- 
tion was established on a voluntary 


basis, and is still continuing as the 
Atmospheric Pollution Research Com- 
mittee under the D.S.I.R. I have the 
melancholy distinction of being one of 
the only three surviving members of 
the original Committee, the others 
being Sir John Russell, F.R.S., and 
Lord Simon of Wythenshawe. A 
small working group consisting of Sir 
Napier Shaw, F.R.S., the eminent 
physicist and then Director of the 
Meteorological Office, Dr. H. A. Des 
Voeux, Dr. J. S. Owens and myself 
met very informally in each other’s 
homes to prepare the ground for the 
investigation. 


The first experimental deposit 
gauge originally constructed by Dr. 
Owens for the ‘‘ Lancet’ series of 
tests was installed on the roof of my 
laboratory in High Holborn, to settle 
the details of the analysis of the 
deposits. They proved the great 
importance of the estimation of 
tarry matter. It furnishes a telling 
distinction between domestic and 
industrial emissions. Indeed, a close 
statistical treatment of the vast number 
of observations collected during the 
last forty years, now facilitated by 
modern electronic computers, would 
settle the ever-recurring controversy 
regarding the ratio of pollutants 
derived from the two main groups of 
fuel usage. A system based on this 
distinction might permit a_ useful 
check of results obtained from smoke 
control areas. 


The Clean Air Act 


After this historical excursion, albeit 
into a period within living memory, I 
shall cast my eyes into the future. I do 
not mean to do this as a wishful 
visionary but on the strength of 
conclusions drawn by closely studying 
the trend of the fight against air 
pollution. 


The Beaver Committee has taken 
stock of the situation and the Clean 
Air Act 1956 is the law of the land. 
The critics may not consider it perfect 
and some cynical doubters may apply 
to it Ben Jonson’s view of one of his 
untrustworthy characters: 


‘“* If he were 
To be made honest by an act of 
parliament 
I should not alter in my faith of 
him.” 

The general approval accorded to 
the Act shows a more generous attitude 
and indicates that it is a workable 
measure. Already, during the first 
nine months of operation of the Act 30 
local authorities have submitted pro- 
posals for smoke control areas for 
government approval. 

Matters affecting the administration 
of the Act have been discussed at 
length at the Society’s conferences and 
divisional meetings and in other 
places. It is a truism to say that the 
law can, in reason, only be enforced 
if the means to comply with it are 
readily available. 

Let us now inquire whether and to 
what extent these means are available. 
The first sentence in the Beaver Com- 
mittee’s outline of the problem in its 
Interim Report reads: ‘* Sufficient is 
known already about the causes, effects 
and cure of air pollution to enable the 
broad problem to be appreciated, 
measured and largely tackled.”’ 

The Committee’s Final Report after 
an intensive and fairly exhaustive 
investigation, has pin-pointed causes 
and effects and has based its recom- 
mendations for a cure on measures 
considered to be technically feasible. 
These recommendations are too well- 
known to need repetition, but the 
technical fundamentals upon which 
they are based will bear some further 
and more detailed examination. 

By and large, the practical steps to 
overcome the nuisance, already taken 
or recommended, may be summarized 
as: 
Providing suitable plant and appli- 
ances for combustion of fuels 

Using methods of burning fuels 
efficiently and completely 

Providing equipment for extracting 
pollutants from combustion gases 
before these are emitted into the 
atmosphere. 

The principles governing these steps 
are well-known. Much work has been 
done over the years to elaborate 


design, operation and methods of 
control and this work has been greatly 
intensified since air pollution has 
reached the headlines of the populer 
and technical press, following the 
great London smog of 1952. 

What remains to be done now in 
regard to the combustion engineering 
side of the problem, is the all-round 
application of the apparatus and its 
effective working. The hope may be 
justified that the recognition of the 
damage caused to property and health 
will gradually dawn on the general 
public and that common sense, stimu- 
lated in the last resort by the Clean 
Air Act, will induce the British public 
to help in clearing the air it breathes. 

Now, being an incorrigible optimist, 
I will assume that the fuel-using com- 
munity, householders and industrialists 
alike, will play their part, will be willing 
and co-operative in modifying or 
installing plants and appliances of 
technically sound construction and 
will work and maintain them satis- 
factorily. There, then, still remains 
one all-important factor which was 
omitted from my brief list of require- 
ments. I refer to the fuels supplied. 


The Fuel 


Whilst it is up to the consumer to 
install or maintain equipment for 
combustion and flue gas treatment, 
possibly aided by the grants pre- 
scribed in the Clean Air Act and by 
other fiscal means, he has only a 
limited choice of heating agents. He 
may safely opt for gas or electricity, 
but for the kind, type or quality of 
solid or liquid fuels, he is in the hands 
of the suppliers, 1.e. the National Coal 
Board or the oil companies. 

Unlike the mechanics of fuel usage 
those properties of coal and oil which 
inevitably affect the production of 
pollutants, the primary sources of air 
pollution, have in the past not received 
that attention and study in their 
relation to our problems which their 
importance deserves. 

I will deal first with coal which for 
a long time will be our staple fuel, 
though supplemented with oil and 
nuclear energy. How do specific 


properties or components of coal 
influence the formation of smoke, grit 
and dust, sulphur oxides? 

Smoke. Potentially the lability to 
smoke formation depends on the type 
or “‘ rank ’’ of coal. Whatever its rank 
with the exception of anthracite and 
low volatile coals, ‘“‘raw’’ coal is 
bound to produce smoke in the open 
domestic grate and in badly designed, 
incompetently stoked and overloaded 
boiler furnaces. Smoke prevention 
here can only be effected in modern 
appliances, well operated and main- 
tained. 

The nature of the primary product 
of the mines cannot be changed, and 
ali the National Coal Board can do in 
this regard is to organize distribution 
on rational lines, to meet the reason- 
able requirements of each group of 
consumers. 

A true solution of the domestic 
problem demands the replacement of 
house coal in open grates by smokeless 
fuel or the installation of modern 
appliances. In industry the 40,000 
handfired boiler furnaces must be 
fitted with or replaced by mechanical 
stokers suitably instrumented and 
competently operated. 

The economic advantages to be 
gained will accelerate this develop- 
ment with increasing rapidity. 

Grit and Dust present a different 
problem. It inherently resides in the 
coal as supplied. It mainly, though 
not entirely, affects the industrial fuel 
user. 

It is my contention that a large, if 
not the major portion of grit and dust 
discharged from the country’s chim- 
neys is derived from the ‘“‘ natural ”’ 
dust in coal. It is obvious from aero- 
dynamical principles that this fine dust 
is lifted from a fuel bed and entrained 
by the fire gases, in form of ash, 
incompletely burned and carbonized 
particles. ‘“‘ Natural’? dust is con- 
tained in mined coal at the rate of 
10 million tons a year and its propor- 
tion is steadily rising with the ever 
increasing production of fines. 

If the National Coal Board could be 
persuaded to incorporate de-dusters in 
their coal preparation schemes, by no 


10 


means a novelty in this country, the 
problem of dust arresting on thousands 
of boiler plants would be eased and 
emission diminished. By pneumatic 
de-dusting of coal prior to washing the 
slurry nuisance will be abated. More- 
over, the burning of slurry results 
itself in appreciable dust emission, 
whilst the product from de-dusters will 
find a satisfactory outlet in pulverized 
fuel plants. | 

Natural dust plays a minor part 
when the whole coal is ground to 
powder, but in this case another 
problem arises. In 1923, when the 
introduction of pulverized fuel plants 
in this country was discussed, I uttered 
a warning against the replacement of 
the vanishing smoke nuisance by a 
steadily growing flue dust nuisance. 
Today we have very efficient cyclones 
and electrostatic precipitators, but the 
quantity of coal fired in powder form 
has risen to well over 20 million tons 
a year mainly used in power stations. 
Even with an extracting efficiency of 
99 per cent.—by no means generally 
achieved-——more than 100,000 tons of 
flue dust escape into the atmosphere. 
To reduce this amount and incidentally 
lighten the load of the precipitators, a 
substantial portion of the high ash 
should be removed at the colliery from 
the ‘‘ untreated smalls’’ used by 
power stations and other large works 
to an ever increasing extent. 

Sulphur. The avoidance of pollu- 
tion of the air by sulphur oxides is 
perhaps the most intractable subject 
we have to consider. The difficulty 
and expense of extracting them once 
they are formed have militated against 
a general adoption of methods for flue 
gas treatment. Let us see what could 
be done at the source. 

We must reluctantly admit that the 
sulphur inherent in the pure coal sub- 
stance cannot be removed, except 
partially in the carbonizing process. 
However by appropriate preparation 
a substantial portion of high sulphur 
refuse can be washed out from the 
raw coal. 

Take as an example the electricity 
generating industry’s annual fuel 
budget which, including oil and foreign 


coal, now exceeds 40 million tons, 
containing in round figures 600,000 
tons of sulphur. The major portion 
of the coal consists of ‘‘ untreated 
smalls *? which contain more sulphur 
and have a lower calorific value than 
the remainder, comprising graded and 
washed sizes. 

By relating the sulphur content to 
the heating value, it becomes apparent 
that in the “dirty’’ half the ratio 
ranges from 0-17 to 0-4 pounds 
sulphur per Therm compared with 
0-1 to 0-15 pounds sulphur per Therm 
in the other half. In other words, 
however low the price per ton may be, 
the purchaser of “‘ untreated smalls ”’ 
buys sulphur at the sacrifice of calorific 
value. By eliminating the worst of the 
high-sulphur material from one half 
of the coal the sulphur dioxide emitted 
would be reduced by 250,000 tons, 
i.e. One quarter of that estimated by 
the Beaver Committee for Electricity 
Works. 

Any amelioration achieved on these 
lines will pro rata dispose of the flue 
gas washing problem. 

The steady increase in smalls, ash 
and sulphur in mined coal, unavoid- 
able for well known reasons, makes 
the more extensive and more intensive 
cleaning, particularly of “‘ untreated 
smalls,’’ all the more necessary. I offer 
no excuse for reiterating this theme. 
I cannot accept the customary objec- 
tion that ‘‘ it is uneconomic ”’ since the 
recovery of the heat value and sulphur 
from the washery discard has been 
made possible by modern means. 

The need for reducing the sulphur 
is pressing, not only where coal itself 
is burned, but equally so in coal 
supplied to the carbonizing industries. 
Although in the manufacture of solid 
smokeless fuels sulphur is removed 
with gas, tar and liquor, that fixed in 
the coke or semi-coke remains about 
the same ton for ton as in coal. 

In the production of gas coke and 
low-temperature coke the removal of 
sulphur at the colliery has the added 
advantage of a lowering of the ash. 
The drive for a wide domestic use of 
smokeless fuels will succeed only if the 
housewife’s daily chores are eased. 


Sulphur in Oil. The expansion of the 
use of fuel oil involves a considerable 
addition to sulphur oxides pollution. 
Of the distilled fractions of petroleum, 
petrol is substantially free from 
sulphur. Diesel and gas oils are 
relatively low in sulphur with a ratio 
of 0-1 pound sulphur per Therm. 
Recently desulphurization of such oi 
coupled with recovery of elemental 
sulphur has rapidly progressed. One 
might expect that the oil refining in- 
dustry, with its great research and 
development resources and its ex- 
perience of catalytic processes, would 
contrive to find practical ways and 
means for the extraction—and re- 
covery—of sulphur from their residual 
oils, which now contain up to 4 per 
cent. and tend to show higher sulphur 
percentages in the future. 

I have enlarged on sulphur as a 
source of pollution because its acidic 
compounds are responsible for more 
material and bodily damage than any 
other impurities in the air. The 
material damage is undoubted. More 
than two-thirds of the £152°5 m. worth 
of direct damage given by the Economic 
Sub-Committee of the Beaver Com- 
mittee and already known to be an 
under-estimate is due to sulphur. 

The effects on health are still under 
active and, in the absence of adequate 
facts, sometimes controversial dis- 
cussion. For the causation of lung 
cancer which has lately aroused lively 
public interest, organic compounds in 
smoke and engine exhausts are blamed. 
The Medical Research Council found 
that, whilst on balance it seems likely 
that atmospheric pollution plays some 
part in causing the disease, it is only a 
minor one in comparison with cigarette 
smoking. 

Whatever the final outcome of these 
investigations, the carcinogenic sub- 
stances involved are not primary 
sources which are the subject of this 
address, but are decomposition pro- 
ducts of these formed by incomplete 
combustion. 

On the other hand, bronchitis and 
allied respiratory diseases, even if not 
initially caused by sulphur dioxide 
are aggravated by it and particularly 


by the sulphur trioxide and sulphuric 
acid into which it is inevitably con- 
verted. The tragic results of the 1952 
London smog and the general inci- 
dence of bronchitis in Britain which 
is higher than in other European 
countries afford a close correlation 
with the sulphur pollution of our 
atmosphere. 


Prevention v. Cure 


The health aspect leads us to draw 
an important analogy. From the 
beginning of this century medical 
science and practice has undergone a 
decisive switch from curative to pre- 
ventive medicine. The time has come 
to promote a similar transfer of 
emphasis in the field of air pollution. 
We should seek out the sources, pre- 
vent the potential pollutants from 
reaching the points of fuel utilization 
and thus diminish, if not avoid, the 
need for curing the evil at the end of 
the chain of operations. 


The Society 


I said at the outset that I proposed 
to cast my eyes into the future, and I 
hope to have indicated certain funda- 
mental facts which will require more 
consideration for the solution of the 
problems facing us than they have 
received in the past. The recognition 
has slowly but surely been gaining 
ground that air pollution is not 
restricted to visible smoke. The 
decision of the Society will therefore 
be welcomed, that in applying for 
incorporation, it should change its 
name to the National Society for Clean 
Air. This development is_ highly 
significant for two reasons. Firstly 
the Government approved constitution 
enhances the status of the Society, and 
secondly, the more comprehensive title 
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widens its scope and sets new tasks. 

The Society can look with pride at 
the results it has achieved by patient 
and unremitting work over many 
years. It has steadily gained in 
prestige and may now be regarded as 
a truly national institution. 

This has been brought about with a 
minimum of financial resources. To 
carry on its good work effectively and 
to meet the demands in the epoch we 
now enter, it must rely on the support 
of all concerned with the implementa- 
tion of the Act and air pollution in 
general, industry both private and 
publicly owned, local authorities and, 
not least, H.M. Government. 

In asking for financial support, the 
Society need not appear in forma 


pauperis; it can almost claim such 


support as a prescriptive right. Has 
it not richly earned a reward for its 
labours and those of its precursors, 
the Coal Smoke Abatement Society 
and the Smoke Abatement League of 
Great Britain, during a period of 
sixty years? The voluntary work of 
the early pioneers has laid the founda- 
tion on which the Government’s 
Atmospheric Pollution Research Com- 
mittee have based that massive fund 
of observed facts the like of which 
no other country possesses. 

By its discussions, publications, 
advice and services, and by peaceful 
persuasion of authorities and indi- 
viduals, our Society can justly claim 
to have prepared the ground for the 
effective working of the new legisla- 
tion. It deserves all the material help 
needed to maintain its useful position 
as an independent body ever watchful 
of developments, and to strengthen 
it for the tasks ahead. Let those in 
the Society’s debt come forward to 
honour their obligations. 


Address 


by The Minister of Power, Lord Mills, K.B.E. 


J TI gives me great pleasure to be with 
# you at this Conference this morning 

and it gives me particular pleasure 
to be with your President, Dr. Lessing. 
Dr. Lessing is, if you will forgive my 
saying so, one of the grand old men of 
the Clean Air movement. His asso- 
ciation with the Coal Smoke Abate- 
ment Society of London began nearly 
half a century ago, and even before 
that he was already engaged on 
research and consulting work of 
great importance for clean air. He is 
expert in many aspects of the problem, 
and long may this Society and the 
country as a whole enjoy the benefit of 
his wisdom and experience. I was 
very interested on looking at the 
Conference programme to find that, 
of the first fourteen Conferences, all 
but two were held in towns situated in 
what have become known as the 
** black areas’? and that, of your last 
ten Conferences including this one, 
all but one have been in “ white 
areas.’ I wondered whether this change 
in location combined with the pro- 
posed change in the name of your 
Society to which your President has 
referred, signifies a change in your 
policy. Whether, in short, you will 
in the future lay more stress on the 
benefits of smokeless air than on the 
evils of air pollution? 

If your policy is to give your dele- 
gates a practical demonstration of 
what clean air means, then you have 
done well to choose Hastings for your 
meeting place this year. I very much 
hope that before many years are out 
you will be able to hold your Con- 
ferences in a town that is clean, not 
because—like Hastings—it has always 
been clean, but because its atmosphere 
has been successfully cleared through 
the operation of our clean air policy. 
I think this would be a triumphant 
justification of the work your Society 
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has been doing for so many years and 
should serve as a great inspiration to 
all those concerned with air pollution 
to press ahead with the completion of 
their task. 

As Minister of Power I am vitally 
interested in the success of the clean 
air policy, because the main way to 
clean air is by increased fuel efficiency. 
I have a dual purpose in that I have 
to do my best to see that fuels are 
produced in the right quantities and 
the right qualities to meet the demands 
of industry, commerce and the domes- 
tic consumer, and at the same time I 
have to see that they are used as 
efficiently as possible. It is indeed 
fair to say that there can be no hope of 
cleaner air in our cities unless people 
are prepared in the future to use their 
fuel more efficiently and more sensibly 
than they have in the past. 

I have said before and I don’t mind 
Saying again that I am appalled at the 
way in which we waste our fuel 
resources, and in particular at the way 
in which we waste our most precious 
asset, coal. I realize that our wasteful 
habits are a survival from the days 
when we had cheap and _ plentiful 
supplies of fuel in this country. Those 
days are past, fuel is no longer cheap 
and our experience since the war has 
indicated all too clearly that it is no 
longer plentiful in the sense that we 
have more than we require for our 
immediate needs. And yet people 
continue to waste coal. 

To a certain extent I can understand 
although I do not condone, why 
many industrialists are still not using 
fuel as efficiently as they could do. 
The reason for this is that in many 
cases fuel costs form so small a part 
of the cost of production as a whole. 
But I would have thought in these days 
of rising costs that industrialists would 
have been prepared to seize upon any 


means of reducing costs, no matter 
how marginal they might be in each 
particular case, and I would have 
hoped that they would have had 
sufficient feeling for the financial 
interest involved to have made a 
determined effort to use their fuel more 
efficiently. 

Many of you will have seen the 
Third Progress Report recently pub- 
lished by the National Industrial Fuel 
Efficiency Service. It contains an 
illuminating analysis of the work of 
heat and power surveys that had been 
carried out by N.I.F.E.S. qualified 
engineers, and it is stated that savings 
of between seven and ten million tons 
of coal could be achieved every year 
by industry. Figures like these cannot 
be easily overlooked, and what is 
particularly interesting is that a sub- 
stantial proportion of this saving could 
be achieved not as a result of massive 
capital investment but merely by 
improving boilerhouse operation alone. 

Then there is the domestic consumer. 
You know when you think how 
bitterly any increase in the price of 
coal is resented and criticized by the 
average domestic consumers and yet 
the majority of them continue to burn 
their coal at an appallingly low 
efficiency in old-fashioned open grates. 
Usually when one buys an expensive 
item of domestic equipment one 
justifies the expense by saying that 
**T will be able to get a lot of use out 
of it.”” Surely one would have thought 
that the domestic consumer would not 
be satisfied merely to complain about 
the price of coal, but would do every- 
thing he could to use what he regards 
aS a very expensive commodity as 
efficiently and as well as he could. 

I hope that I have not given you the 
impression of being unduly pessimistic 
about. fuel efficiency but, at the same 
time, I hope that my remarks will have 
reminded you that it is not an easy 
task |that you have before you. It is 
one thing to pass legislation for clean 
air but it is quite another to implement 
it successfully. What then, are the 
keys to successful implementation ? 
_. First and foremost I would suggest 
education of the consumer. When I 
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say education | mean information 
and not exhortation. You must al- 
ways remember that you are in a battle 
against tradition and prejudice, and it 
will require a great effort to overcome 
them. What is required is a continu- 
ous presentation of the facts to 
consumers, showing them how they 
can get better value for their money 
by using their fuels more sensibly. I 
am sure that in the long run a practical 
approach to this problem will secure 
for you the interest of the consumer. 
There is already a lot being done in 
this field by bodies such as the National 
Industrial Fuel Efficiency Service, the 
Coal Utilization Council, the Solid 
Smokeless Fuels Federation and the 
women’s organizations. Their ser- 
vices are available to local authorities 
to help them overcome the problems 
connected with smoke control areas, 
and I sincerely hope that they will take 
every advantage of the services that 
are available. . 7] 

The second thing is for industry and 
the domestic consumer to use the right 
type of appliance. Here the Govern- 
ment is giving direct assistance to help 
consumers to increase their fuel 
efficiency. For industrialists there is 
the Government Loan Scheme, which 
provides capital for approved fuel 
saving schemes, and loans amounting 
to £44 million have already been 
approved; and investment allowances 
are available as a measure of tax relief 
for the installation of certain types of 
fuel saving equipment. As far as the 
domestic consumer is concerned, the 
Clean Air Act provides for grants to. 
be paid where smoky grates have to be 
replaced. Most of them will no doubt 
be replaced by coke burning fires. 
Even the simple types of these fires 
have a higher efficiency than coal 
fires and will therefore help to save fuel 
but I hope, however, that in choosing 
new appliances householders will, in 
their own interests, consider whether it 
would not be worthwhile to install the 
newer and still more efficient types of 
fire which are now available. . 

The third key, of course, to the 
successful implementation of the Clean 
Air policy is the availability of smoke- 


less fuels in the right qualities and the 
right quantities. The Clean Air Act 
has come into force at a time when 
stocks of coke are exceptionally high. 
This has come about for a variety of 
reasons including the unusually mild 


weather last winter, but it does mean _ 


that local authorities, in planning their 
first smoke control areas, can feel 
assured that sufficient fuel will be 
available, indeed there appears to be 
little doubt that there will be ample 
smokeless fuels for all the smoke 
control areas that are now coming 
forward. 

The prospects are also good for the 
period further ahead. Fortunately 
the flexibility of the fuel industries is 
such that they should be able to 
produce substantial additional quan- 
tities of smokeless fuels at fairly short 
notice and without the need to embark 
on major programmes of additional 
capital investment. This is particu- 
larly true of both the gas industry and 
the electricity industry whose present 
plans should make it possible to supply 
increased quantities of fuel to smoke 
control areas. 

In the long term there is no doubt 
that new investment will have to be 
undertaken by the fuel and power 
industries to meet the requirements of 
the clean air programme. I am sure 
that the industries whose responsibility 
it is to produce the right type of fuel 
for clean air will be watching very 
closely the progress that is made and 
will be ready to adjust their operations 
and their capital programmes — in 
whatever way may be necessary. 

- But it is not enough that smokeless 
fuels should be available. They must 
also be acceptable. After all, if you 
are trying to wean people away from 
their existing habits you have got to 
make the alternative as attractive as 
possible. I have therefore stressed to 
the industries concerned the need for 
ensuring that the smokeless fuels they 
supply must be of the highest quality. 
What is wanted, for example, is a fuel 
at a reasonable price which can stand 
up to ordinary use in the tender care 
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of the ordinary householder. I am 
sure that the fuel industries are giving 
this problem the attention it deserves. 

In conclusion I would like to say 
that the passing of the Clean Air Act 
has not meant that either the Govern- 
ment or your Society can sit back and 
congratulate itself on having done 
everything necessary to achieve clean 
air. There are still many problems 
to be overcome and much work, and 
in particular much education of the 
public, to be carried out. It must, of 
its nature, be a gradual process. It is 
not a process, in my view, that lends 
itself to some master plan dictated from 
above by the Government. Successful 
implementation, I would _ suggest, 
depends upon the gradual adaptation, 
on the one hand, of the tastes and 
habits of the fuel-consuming public 
of this country and, on the other, of 
the production of the right sort of fuels 
to meet the new demand as it emerges. 

The task of educating public opinion 
is great, and in this your Society has 
an important part to play. The pre- 
sent clean air campaign in the North 
West of England which I was glad to 
open in Manchester last month, is a 
good example of the valuable work 
your Society is doing. There is 
bound to be resistance to the develop- 
ment of clean air, but I feel that as 
long as the facts are fully explained 
to the public and that they are brought 
to realize how great will be the advan- 
tages of clean air, they will respond 
readily to the lead you are giving. 
Above ali they must be made to 
realize that clean air can only be 
achieved by a personal effort, that this 
is a case where it is not possible to sit 
back and expect the other chap to do 
the job. We are most of us respon- 
sible, in one way or the other, for 
polluting the atmosphere and, this 
being so, each of us has a part to play 
and bad habits to alter. If we succeed 
in enlisting the co-operation of the 
public in this way the time will surely 
come when our towns and cities will 
lie “All bright and glittering in the 
smokeless air.” 


Air Pollution from Road Vehicles 


(1) THE OPERATION AND MAINTENANCE 
OF ROAD VEHICLE ENGINES 
TO MINIMIZE POLLUTION 


by 
H. E. Styles, B.Sc., F.R.I.C. and A. T. Wilford, 
 A.R.C.S., B.Sc., F.R.I.C., C.I1.Mech.E., F.Inst.Pet.* 


Introduction 

Amongst the amenities of our present 
civilization the road vehicle powered 
by an internal combustion engine takes 
a very high place. It enables the mass 
transportation of people to and from 
their work and the conveyance of goods 
to the remotest village anywhere in the 
country. It also provides both public 
and private transport for pursuits of 
leisure—visits to places of entertain- 
ment or interest, week-end outings, 
tours and holidays. It is not surprising 
that the number of vehicles in use 
continues to grow. 

The latest available figures for 
current licences show that there are 
some 1,130,000 light and heavy goods 
vehicles, 78,000 buses and coaches, 
24,000 taxis and 3,900,000 private cars 
on the roads of Great Britain at the 
present time. The number is increasing 
at the rate of about 10 per cent. each 
year. 

Private cars and light vans are 
powered by a spark-ignition engine, 
commonly known as a petrol engine. 
Heavy goods vehicles and the great 
majority of buses and coaches are 
powered by a compression-ignition 
engine, usually referred to as a diesel 
engine. Diesel engines of appropriate 








* Mr. Styles is Superintendent of Labor- 
atories and Mr. Wilford is Director of 
Research, London Transport Executive. 
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horsepower are also being increasingly 
used for goods vehicles of medium 
size and for taxis; they are also avail- 
able for private cars, but for reasons 
which need not be discussed in this 
paper, they are not likely to replace 
the petrol engine in this application for 
many years ahead, if at all. 


Fuels Used 

Both the spark-ignition engine and 
the compression-ignition engine use 
fuels derived from the distillation of 
crude petroleum oil. The fuels consist 
essentially of a mixture of hydro- 
carbons, i.e., chemical compounds 
which contain only hydrogen and 
carbon. The fuels differ, however, in 
respect of volatility, the petrol used by 
the spark-ignition engine being con- 
siderably more volatile than the Derv 
oil used by the diesel engine. The 
latter grade of fuel is technically 
described as a gas oil but is specially 
selected having regard to its suitability 
for use in a high speed diesel engine. 
The name under which it is marketed, 
Derv, denotes its purpose (fuel for 
Diesel Engined Road Vehicles). Derv 
fuel has a much higher boiling range 
than has petrol and in the distillation 
of the crude oil is produced when the 
petrol, white spirit and kerosene (or 
paraffin) fractions have been removed. 
It is, however, important to remember 
that gas oil itself is a distillate fuel and 


beyond it in the distillation process are 
the light and medium lubricating oils 
before we come to the residual pro- 
ducts which, according to the nature 
of the crude, may be either heavy 
lubricating oils or medium and heavy 
fuel oils such as are used either in slow 
speed diesels or as boiler fuels. 


Combustion Products 


If the fuels contained nothing other 
than hydrocarbons, and if the design 
and mode of operation of the engines 
could be such that perfect combustion 
of the fuel was obtained, the exhaust 
products discharged into the air would 
consist entirely of water vapour and 
carbon dioxide gas together with 
nitrogen and, possibly, unchanged air. 
Even so there would be some pollution 
of the atmosphere in that the propor- 
tion of carbon dioxide normally 
present in the air (0-04 per cent.) would 
be locally increased and the oxygen 
content decreased by an amount 
dependent upon whether the vehicle 
was being run in an enclosed space or 
not, the size of the engine and the 
distance from the exhaust pipe at 
which a sample was taken. It must, 
however, be accepted that carbon 
dioxide will always be generated and 
oxygen consumed unless indeed we are 
prepared to forgo the benefits of the 
internal combustion engine altogether. 

There may, of course, be some who 
will say that air pollution from motor 
vehicles could be reduced by using 
electrically propelled vehicles in cer- 
tain applications, forgetting that the 
combustion of coal necessary for the 
generation of electricity also adds to 
the pollution of the atmosphere. In 
fact, the replacement of motor vehicles 
by electrically propelled vehicles would 
increase the overall pollution of the 
atmosphere for the reason that the use 
of electricity generated from coal for 


the propulsion of a vehicle is a less 


efficient process than direct produc- 
tion of power through the medium of 
an internal combustion engine, this 
being particularly true if the engine is 
of the diesel type. 

Carbon dioxide and water are not 
the only products of complete com- 
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bustion of either solid or liquid fuels; 
both contain sulphur compounds. 
The amount present in normal petrol 
is negligibly small. Derv fuel may, 
however, contain up to | per cent. of 
sulphur, though in some localities fuel 
containing as little as 0-1 percent. is in 
limited supply; London Transport 
and certain other operators also are 
using fuel with a sulphur content of 
about 0-5 per cent. The desirability of 
reducing the sulphur content of Derv 
fuels is generally recognized but it is a 
matter for the fuel supplier rather than 
the user for the reason that the sulphur 
can only be removed by a refining 
treatment of the distillate. It may be 
noted that at least one large refinery 
has installed plant for this purpose, 
the recovered sulphur being a valuable 
by-product, but it is not commercially 
feasible to get rid of all the sulphur by 
refinery treatment. 

As already mentioned, there is no 
sulphur problem associated with petrol. 
As normally marketed this fuel does, 
however, contain a small proportion 
of Ethyl fluid, consisting essentially of 
tetra-ethyl lead, together with chlorine 
and bromine compounds, the purpose 
of which is to prevent the accumula- 
tion of lead deposits in the engine 
exhaust system. The exhaust emission 
from petrol engines will therefore con- 
tain traces of lead and halogen com- 
pounds. 

Atmospheric pollution derived from 
compounds (other than hydrocarbons) 
which are inherently or necessarily 
present in motor fuels is, however, of 
less importance than that which arises 
from incomplete combustion of the 
fuel, and in cases of gross neglect of 
maintenance, from emission of vapor- 
ized lubricating oil. With the petrol 
engine, incomplete combustion of the 
fuel leads to the emission of the toxic 
gas, carbon monoxide. Indeed, it is 
not possible to run the petrol engine at 
maximum efficiency without producing 
significant amounts of carbon mon- 
oxide. In the case of the diesel engine, 
carbon monoxide accompanied by 
dense black smoke is only produced 
when the engine is being operated in 
an inefficient manner. The reason for 


this difference will be explained in the 
next section of the paper. 

With both types of engine, the 
exhaust products will usually contain 
traces of aldehydes and oxides of 
nitrogen, the latter being derived from 
the nitrogen present in the atmosphere. 
The actual amounts of these com- 
pounds—normally expressed in terms 
of parts per million—vary according 
to conditions of operation. The com- 
pounds are objectionable from the 
physiological aspect, but the resulting 
pollution of the atmosphere is prob- 
ably insignificant in that threshold 
levels of toxicity are seldom if ever 
reached. Exceedingly small amounts 
of polycyclic hydrocarbons—in this 
case estimated in terms of micrograms 
per one hundred cubic metres—are 
also produced, but recent work relating 
to diesel engines has shown that when 
efficiently maintained and operated, 
the amounts introduced into the 
atmosphere are insignificant compared 
with those derived from the combus- 
tion of coal in domestic fires and 
commercial premises. 


Salient Features of ‘‘ Petrol ’’ and 
** Diesel ’? Engines 


An internal combustion engine, 
whatever its type, is essentially a 
device for converting into useful 
mechanical energy part of the heat 
energy released by chemical reactions 
which occur when fuels undergo com- 
bustion in air. This conversion is 
achieved by making use of the fact 
that, when heated, a gas expands or, 
if prevented from doing so, develops 
an increased pressure. 

There are several ways in which such 
gaseous expansion or pressure rise can 
be made to perform useful work, but 
for road transport purposes recipro- 
cating piston engines have hitherto 
remained supreme. Such engines may 
be of single or multi-cylinder design 
and may operate on a two-stroke or 
four-stroke cycle. Apart from smaller 
vehicles such as motor cycles, the 
multi-cylinder four-stroke engine is 
generally favoured in this country 
regardless of the type of fuel em- 
ployed. 


The four-stroke engine is so called 
because, during a single complete 
cycle of operation, the reciprocating 
piston makes a total of four strokes, 
during only one of which, is useful 
mechanical energy made available. 
The first stroke comprises an outward 
movement of the piston whereby a 
fresh charge of air, with or without 
fuel, is drawn into the cylinder. 
During the second stroke this charge 
is compressed by an inward movement 
of the piston following which the com- 
pressed gas is heated by ignition of 
fuel previously admixed with the air or 
introduced at an appropriate stage. 
The heated gas then forces the piston 
outwards during the third stroke 
which comprises the power stroke 
after which the piston moves inwards 
for the fourth stroke whereby the pro- 
ducts of combustion are exhausted so 
as to enable the whole cycle to be 
repeated. 


It is not so much the difference 
between the fuels employed which 
distinguishes “* petrol’ and “ diesel ” 
engines—the latter can, in fact, be 
operated with petrol as fuel—but 
rather the means employed for bring- 
ing about ignition of the fuel at the 
appropriate stage during the engine 
cycle: 


In “ petrol’’ engines, ignition is 
initiated by means of an electric spark 
whereas in “ diesel’? engines advan- 
tage is taken of the fact that when a 
gas is compressed the mechanical 
energy expended during compression 
is converted into heat which, if not 
rapidly dissipated, causes the tempera- 
ture of the compressed gas to increase. 
The engine is so designed as to ensure 
that during the second stroke of the 
cycle the charge of air is compressed 
to such an extent that its final tempera- 
ture is sufficient to cause ignition of 
fuel brought into contact with the 
compressed air. No external source of 
ignition is therefore required. 


The “‘ petrol’ engine is thus more 
properly described as a “ spark igni- 
tion ’’ engine and the “ diesel ’’ engine 
as a “compression ignition ”’ engine 
but for the sake of brevity the more 


usual designations will be employed 
henceforth. 


The difference between the means of 
ignition employed in the two types of 
engine gives rise to a number of funda- 
mental differences in the mode of 
operation of the engines, their thermal 
efficiency and the mechanical design of 
the engines and associated equipment. 
It is not the purpose of this paper to 
consider these differences in any detail 
but certain of the more important 
features which have an influence upon 
the particular subject under considera- 
tion must necessarily be mentioned. 


In petrol engines of normal design, 
fuel is introduced into the intake air 
by means of a carburettor so that 
during the second stroke of the engine 
cycle a mixture of vaporized fuel and 
air is compressed. Because of this the 
degree of compression must be limited 
so as to obviate any possibility of the 
temperature rising sufficiently to cause 
pre-ignition of the fuel-air mixture. 
On the other hand, in diesel engines, 
air alone is compressed and fuel is 
only introduced at the stage when it is 
desired that combustion of fuel should 
take place. Hence the degree of com- 
pression is not limited by any need to 
avoid pre-ignition and, in fact, the 
limit is in the other direction in that 
the degree of compression must be 
sufficient to ensure that ignition of fuel 
injected into the air will take place. 


Now it can be shown that the 
thermal efficiency of an engine is 
primarily a function of the expansion 
and hence the compression ratio em- 
ployed although indefinite increase of 
the latter is not possible on account of 
mechanical considerations. However, 
in practice, the compression ratio of a 
petrol engine can seldom be raised 
much higher than 8 to 1 whereas diesel 
engines normally operate at compres- 
sion ratios of some 16 to 1. It is 
largely for this reason that diesel 
engines have markedly superior ther- 
mal efficiency compared with petrol 
engines and as a consequence are con- 
siderably more economical in respect 
of fuel consumption for a _ given 
amount of work. 
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The carburation system of a petrol 
engine demands the use of a volatile 
fuel which needs also to te specially 
blended to avoid combustion diffi- 
culties in engines of high compression 
ratio, tetra-ethyl lead nowadays being 
universally employed as an anti-knock 
additive. It is no easy matter to design 
a carburettor so as to maintain a 
desired fuel-air ratio throughout the 
whole range of engine operating condi- 
tions and it is also difficult to ensure 
uniform distribution of fuel to the 
individual cylinders of a multi-cylinder 
engine. 


By contrast, the fuel for diesel 
engines is not required to be unduly 
volatile nor is it necessary to incor- 
porate additives to obviate the effects 
of high compression ratios. Uniformity 
of distribution of the fuel to individual 
cylinders is readily achieved by reason 
of the fact that the necessary fuel 
injection pump meters fuel indepen- 
dently to each cylinder. In order to 
achieve satisfactory combustion, how- 
ever, fuel has to be introduced into 
the engine cylinder by means of special 
injectors which perforce have to 
operate under what can only be 
regarded as the distinctly unfavourable 
conditions prevailing within the com- 
bustion space of an engine cylinder. 
Both fuel pumps and injectors are 
precision instruments which need to 
be carefully adjusted and maintained 
in order to ensure correct engine per- 
formance. 


Satisfactory combustion of petrol 
vapour in air can only be achieved 
within a limited range of mixture 
compositions there being both lower 
and upper limits of fuel concentration 
beyond which the rate of burning 
becomes too slow to meet the demands 
of engine operation. For this reason 
petrol engines can only be made to 
work within a limited range of fuel-air 
ratios and in order to control the 
power output it is necessary to alter 
both the amount of fuel and the 
amount of air supplied to the engine 
so as to maintain an approximately 
constant mixture strength. This is 
effected by throttling the air intake, 


the carburettor being designed to 
introduce the requisite amount of fuel 
in accordance with the air supplied to 
the engine. The lower limit of fuel 
concentration which it is possible to 
employ corresponds to about 85 per 
cent. of the amount of fuel required for 
complete combination with the oxygen 
present in the available air. It is, on 
the other hand, possible to operate a 
petrol engine with an air-fuel mixture 
containing considerably more than 
the chemically correct quantity of fuel 
and as already mentioned such over- 
rich mixtures are necessary in order to 
achieve optimum power output. It 
will be appreciated that in such cases 
complete combustion of the fuel is 
quite impossible and, as a result, the 
products of combustion contain a con- 
siderable proportion of carbon mon- 
oxide. With over-rich petrol-air mix- 
tures, however, it is unusual for much, 
if any, free carbon to be produced so 
that incompleteness of combustion is 
not normally productive of a smoky 
exhaust. In practice it is often the 
case that petrol engine exhaust may 
contain both carbon monoxide and 
uncombined oxygen as a consequence 
of maldistribution of fuel between 
individual cylinders of an engine. 

In the case of the diesel engine the 
combustion process does not depend 
upon formation of an homogeneous 
mixture of vaporized fuel and air. 
Instead, minute droplets of fuel 
become ignited in the presence of an 
excess of air and there is thus virtually 
no limit to the extent to which the 
ratio of fuel to air may be reduced. It 
is quite normal for a diesel engine to 
idle satisfactorily with a mixture 
strength corresponding to a_ fuel 
concentration no greater than 15 per 
cent. of that needed to consume the 
whole of the oxygen present in the 
available air. 

On the other hand, the droplets of 
ignited fuel can only continue to 
burn within a diesel engine if an 
adequate supply of fresh air can be 
brought into contact with them during 
the very short period of time available. 
Achievement of this is largely a 
question of ensuring a correct fuel 


20 


spray pattern from the injector nozzles 
and obtaining a suitable degree of air 
switl by proper engine design, but 
even so it is not possible to consume 
more than about 85 per cent. of the 
available oxygen if difficulties from 
incomplete combustion of the fuel are 
to be avoided. 

Thus, in contrast with petrol engines, 
diesel engines can be operated with 
mixture strengths ranging from 
extremely weak up to a_ limiting 
maximum value which roughly corres- 
ponds to the weakest mixture strength 
which can be employed in petrol 
engines. In a diesel engine working 
within its rated capacity an excess of 
oxygen is always present during 
combustion and no more than a trace 
of carbon monoxide can be detected 
in the exhaust from such engines even 
though a haze of smoke may be 
formed. 

Absence of any flower limit of 
mixture strength enables output con- 
trol with a diesel engine to be effected 
solely by variation of the amount of 
fuel injected, the air intake being 
allowed to remain sensibly unaltered. 
When lightly loaded, therefore, diesel 
engines are operated on very weak 
mixtures and the exhaust gases are not 
only free from products of incomplete 
combustion but are also considerably 
diluted with excess air. The volume of 
exhaust gas, however, is greater than 
from an equivalent lightly loaded 
petrol engine in which the air intake 
must be throttled and it 1s necessary to 
take account of this when making 
comparisons between analyses’ of 
exhausts from engines of different 
types. 

If the fuel delivery be increased 
beyond the normal upper limit, 
combustion in a diesel engine rapidly 
becomes seriously incomplete with 
resultant formation of large quantities 
of soot together with appreciable 
amounts of carbon monoxide. Under 
such conditions it is possible to 
obtain some increase in power output 
but only at the expense of a consider- 
able increase in specific fuel consump- 
tion due to inefficiency of combustion. 

It is thus most undesirable to operate 


a diesel engine with an _ over-rich 
mixture strength and any attempt to 
do so results in the production of 
visibly objectionable exhaust. This 
behaviour, however, provides in effect, 
an automatic indication of the exis- 
tence of incomplete combustion where- 
as a petrol engine exhaust may well 
become a quite unsuspected source of 
highly toxic compounds on account of 
the fact that incompleteness of com- 
bustion is not accompanied by any 
visible change in the appearance of the 
exhaust. 


Combustion Control in Petrol Engines 


The majority of operators, both of 
public service and goods vehicles, are 
concerned to keep their fuel costs at a 
minimum, and with the present high 
rate of taxation there is a marked 
incentive to ensure that engines and 
accessories are maintained in a manner 
such that fuel is not wastefully used. 
Incomplete combustion will therefore 
be avoided so far as is possible. The 
private motorist is also anxious to save 
fuel though his facilities for keeping 
his engine up to the required standard 
are not, perhaps, equal to those of the 
large fleet operator. There is, of 
course, a minority amongst both 
private and commercial owners who 
neglect their vehicles or, alternatively, 
are concerned only with obtaining 
maximum power output regardless of 
fuel costs or the eventual cost of 
premature engine overhaul or renewal. 
It is these vehicles, whether petrol or 
diesel type, which are responsible for 
an avoidable pollution of the atmo- 
sphere; they have, moreover, been the 
cause of much adverse criticism of the 
diesel engine, despite the fact that it is 
the more efficient power unit and if 
maintained and operated in a proper 
manner, is reducing rather than 
increasing the amount of pollution 
attributable to motor vehicles as a 
whole. 

Vehicle manufacturers are as con- 
cerned as anyone else in ensuring that 
their engines should develop the rated 
output with the minimum consump- 
tion of fuel; fuel economy is, in fact, 
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often stressed as a_ selling point. 
Customers are therefore advised as to 
the settings which should be adopted 
for the carburettor or fuel injection 
pump, and in normal circumstances 
the vehicles as delivered incorporate 
these recommended settings. The 
first steps towards achieving an 
efficient utilization of the fuel and 
thereby avoiding the emission of 
objectionable exhaust products, are to 
ensure that the settings are not 
interfered with and that carburettors 
or fuel injection pumps are maintained 
in a manner such that engine per- 
formance does not deteriorate. It is a 
wise precaution, and one that is 
followed by the majority of operators 
of  diesel-engined public — service 
vehicles, to derate engines so that 
power output is some 5-10 per cent. 
below the rated output. This is done 
by employing a correspondingly lower 
setting of the fuel injection pump than 
that recommended by the engine 
manufacturer, and provides a safe- 
guard against variations in adjustment 
which may occur within periods of 
regular inspection and maintenance. 
A further advantage is that the life of 
engines between overhauls is increased. 
Derating is not peculiar to diesel 
engines but was also adopted by the 
former London General Omnibus Co. 
during the time that its fleet consisted 
entirely of petrol engined vehicles. As 
a result the proportion of carbon 
monoxide in the exhaust gases was 
much lower than is usual with petrol 
engines; at the same time a very 
substantial saving in petrol consump- 
tion was achieved. 

A few words about the revision and 
standardization of carburettor settings 
introduced by the L.G.O. Co. over 
30 years ago may not be inappropriate 
in that the methods employed are not 
without relevance today for operators 
of petrol-engined fleets. Moreover it 
is recognized, more so in the U.S.A., 
perhaps, than in this country, that the 
exhaust emission from petrol vehicles 
makes a very substantial contribution 
to atmospheric pollution; for example, 
the notorious eye-irritating “‘ smog ”’ of 
Los Angeles is largely due to the 


great number of private motor cars 
Operated in that area. 

The basis upon which the L.G.O. 
Co. standardized its carburettor set- 
tings was the composition of the 
exhaust gases. Carburettor settings, 
appropriate to the various types of 
engines in the fleet, were chosen so 
that the requisite vehicle performance 
could be obtained with an exhaust gas 
emission containing no more than 
24 to 3 per cent. of carbon monoxide 
at full throttle; the idling setting was 
also appreciably weaker than was 
hitherto customary, permitting a maxi- 
mum of only 1 per cent. carbon 
monoxide in the exhaust gases. These 
standardized settings were “ regis- 
tered ’’ by exhaust gas analysis which 
was then used as a means both for 
ensuring that the settings were main- 
tained and for diagnosing engine 
defects. The settings were made 
mandatory for all garages and no 
variations or unauthorised interference 
were tolerated. The carburettor jets 
were produced to the correct size, as 
determined by a standard flowmeter, 
in the Company’s Laboratory and 
were checked at regular intervals on 
similar instruments, installed at each 
garage at which carburettor main- 
tenance was carried out. Any jets 
found to be incorrect either as a result 
of being choked (rendering them too 
small) or becoming enlarged (as a 
consequence of too vigorous cleaning) 
were rejected and replaced by calibra- 
ted jets. Steps were also taken in 
co-operation with the supplier to 
standardize various other components 
of the carburettor. An overall check 
was maintained by taking samples of 
the exhaust gases from service vehicles 
run on the road under specified 
conditions. Asa result of accumulated 
experience it was possible to interpret 
the results of these analyses and to list 
the various defects of the engine and 
accessories which might be leading to 
unsatisfactory combustion as revealed 
by departures from the ‘“‘ standard ”’ 
exhaust gas analysis associated with 
the standardized setting. A detailed 
account of this method of controlling 
combustion in petrol engines was given 


22 


in the February and March, 1935 
issu2s of Bus and Coach. 

Carburettor jets and other compo- 
nents of the carburettor assembly are 
not the only factors which infiuence 
combustion in a petrol engine. It is 
also necessary to ensure that the 
sparking plugs are regularly inspected 
and cleaned and the gap between the 
electrodes correctly adjusted; the 
adjustment depends upon whether the 
ignition system is of the magneto 
or coil type and varies also according 
to the compression ratio of the 
engine. Here again the engine manu- 
facturer’s recommendation should be 
followed. Dirty sparking plugs will 
lead to misfiring, and in addition to 
serious loss of engine power, both 
unburnt fuel and visible fumes are 
likely to be emitted from the exhaust 
outlet. Contact breaker points out of 
adjustment, with either magneto or 
coil ignition systems, will also lead to 
misfiring. 

Accumulation of dirt in the air 
filter is another possible cause of 
emission of objectionable exhaust 
fumes due to the fact that the intake 
air supply is restricted thus producing 
an over-rich fuel-air mixture. Air 
filters should therefore be regularly 
inspected and cleaned. Worn cylinders 
and worn or otherwise defective 
pistons and rings will result in the 
emission of white or blue smoke 
arising from excessive consumption of 
lubricating oil. This condition can 
only be remedied by an_ engine 
overhaul, though a temporary allevia- 
tion may sometimes be effected by 
fitting new compression and scraper 
rings. There is, of course, a class of 
engine, namely, the small two-stroke 
as used in motor cycles and miniature 
cars, which depends for its lubrication 
on the use of a lubricating oil-petrol 
mixture, the lubricating oil in requisite 
proportion being deliberately intro- 
duced into the fuel tank. Such engines 
even when in first-class mechanical 
condition inevitably produce a smoky 
exhaust. 


Combustion Control in Diesel Engines 
The measures employed for con- 


trolling combustion in petrol engines, 
involving a rigid standardization of 
equipment and settings, together with 
a system of planned inspection and 
maintenance, are in principle equally 
applicable to diesel engines. Exhaust 
gas analysis is also of value and in the 
early days of diesel engines, before the 
development of a machine for testing 
and calibrating fuel injection pumps, 
it was the L.G.O. Co.’s practice, as the 
last stage in the course of vehicle 
overhaul, to set the pumps by reference 
to results obtained from analysis of 
samples of the exhaust gases. The 
composition of the exhaust gases 
corresponding to the standard setting 
for a particular type of engine had of 
course been previously determined and 
all that was necessary was to adjust 
the rack of the pump by a method of 
trial and error until the desired fuel— 
air mixture was obtained. For this 
purpose the vehicle was run on a test 
track at the requisite load and speed, 
exhaust gas samples being taken while 
the vehicle was in motion. When the 
correct adjustment had been obtained 
the pump was sealed to prevent 
unauthorized interference with the 
Setting. 

Nowadays, the correct setting of 
fuel injection pumps is achieved by 
means of a Hartridge type Fuel Pump 
Testing Machine the pumps again 
being sealed after testing. Garages are 
also provided with fuel pump testing 
machines, thus enabling the pumps to 
be checked and _ re-adjusted (after 
removal from the vehicle) at intervals 
of 22,500 miles. The adjustment 
permitted at garages is strictly limited 
and is confined to a minor re-setting of 
the rack, involving all six of the 
individual pump elements. If more 
than the permitted adjustment is 
required or if the variation in output 
between the individual elements is 
outside the prescribed limits, the 
pump must be returned to the Over- 
haul Works. 

Precautions to ensure that the fuel 
injection pumps are correctly set and 
remain so within the inspection period 
are essential, but will not ensure 
freedom from exhaust smoke unless 
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the injectors also receive expert 
attention. The injector maintenance 
period has considerably lengthened 
since the diesel engine first came into 
common use and some _ operators 
claim, with apparent justification, that 
if properly adjusted in the first 
instance, injectors will operate satis- 
factorily for 40,000 miles or more. In 
London Transport, injectors are at 
present cleaned--and adjusted at 
15,000 miles intervals, though investi- 
gations regarding the feasibility of 
extending this period have been 
carried out during the past three 
years and are still in progress. Main- 
tenance procedure differs according to 
the make of the injector and complete 
dismantling and reassembly is only 
undertaken at the Overhaul Works. 
At garages, the injectors are partly 
dismantled and the needles are cleaned 
with a brass wire brush or with metal 
polish according to condition. Nozzle 
holes are carefully cleaned using a 
special ‘‘ D ”’-shaped needle, the nozzle 
body being then washed out with a 
special fuel-pump test fluid. The unit 
is then reassembled and tested, firstly 
to. ensure . that. the needle is.. not 
sticking. If it is, and the defect is not 
rectified after further cleaning, the 
complete injector is returned to the 
Overhaul Works. Otherwise, further 
tests are applied with the object of 
setting the injector release pressure, 
seeing that the spray is of the correct 
pattern, and confirming that leakage 
at the nozzle tip and between the 
needle and guide are within the very 
close tolerances laid down. 
Animportant feature of the checking 
and re-adjustment of fuel injection 
pumps at garages is the allocation of 
one trained individual to this class of 
work. With the exception of a Fuel 
Economy Inspector (whose duties will 
be briefly referred to later on), no one 
else is allowed to break the seal on a 
pump and it is re-sealed after being 
tested. The same individual at garages 
is responsible for the cleaning and 
testing of injectors. Much of the 
success in maintaining the standard 
settings and in ensuring that the 
injectors are in serviceable condition 


is attributable to confining the work 
to one individual, a practice which 
was also followed in the days of the 
petrol engine when standardization of 
carburettor settings was adopted. 

An independent check on combus- 
tion efficiency in diesel engines in 
London Transport’s fleet is -effected 
through the medium of a small group 
of Fuel Economy Inspectors who are 
under the control of the Research 
Department. These Inspectors are 
responsible for checking the fuel 
pump testing machines installed at 
both garages and Overhaul Works, to 
ensure that they are in proper condi- 
tion and are consistent amongst 
themselves. For this purpose the 
Inspectors are provided with single 
cylinder fuel injection pumps used in 
conjunction with a carefully calibrated 
injector, which is itself standardized 
against a master injector held by the 
Laboratory. The Inspectors are also 
responsible for testing and re-stan- 
dardizing as may be necessary, the 
special hand-pumps and pressure 
gauges provided for setting injectors 
to the correct release pressure and for 
carrying out the prescribed leakage 
tests. Garage records of tests on both 
fuel pumps and injectors are reviewed 
and any inconsistencies noted or 
difficulties encountered are taken up 
with the Fuel Pump Section at the 
Overhaul Works. The Inspectors are 
also equipped with small portable gas 
analysis apparatus suitable for deter- 
mination of the proportion of carbon 
dioxide in exhaust gases and samples 
are taken at random from a number of 
service vehicles each week. By this 
means a kind of “*‘ quality control ”’ on 
fuel injection pump settings is main- 
tained. Moreover any variations from 
standard, as revealed by too high or 
too low a _ proportion of carbon 
dioxide in the exhaust gases of 
vehicles sampled, are at once reported 
to the garage concerned. Amongst 
their various other duties, the Inspec- 
tors spend a proportion of their time 
on the road and report by telephone 
on any vehicle observed to be emitting 
objectionable exhaust smoke. At 
three monthly intervals, a_ special 
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survey of service vehicles is carried 
out, the Inspectors being reinforced 
on such occasions by an equal number 
of individuals drawn from the Engin- 
eering Department. 

A detailed account of the system of 
maintenance of engines, fuel pumps, 
injectors and other accessories adopted 
by London Transport for its diesel- 
engined fleet of buses and coaches was 
given by one of the authors in a 
paper entitled ‘‘ The Maintenance of 
Road Transport Engines with particu- 
lar reference to smoke emission ”’ read 
before the Diesel Engineers & Users’ 
Association in March, 1956. 

It will of course be appreciated that 
the various measures described in the 
foregoing can only be carried out by 
operators of comparatively large fleets 
of vehicles. The small fleet owner 
could not economicaily adopt such a 
procedure. Manufacturers of both 
engines and fuel injection equipment 
do, however, provide servicing facili- 
ties and the small operator would be 
well advised to take advantage of 
these aids to efficient maintenance. 


Exhaust Smoke from Diesel Engines 


As has been explained throughout 
the paper, emission of exhaust smoke 
from diesel engines can be kept to a 
minimum and acceptably low level by 
ensuring that the setting of the fuel 
injection pump is not in excess of that 
recommended by the engine manufac- 
turer and by seeing that both fuel 
pump and injectors are properly 
maintained. 

Black exhaust smoke is however 
inevitable if maintenance is neglected 
or, setting aside all questions of 
maintenance, if the fuel pump is set so 
that the power obtained from the 
engine is in excess of its rated output. 
This condition can only arise by 
deliberate action and assuming that it 
is not with the connivance of the 
operator the only remedy is to forbid 
any interference with the setting of the 
pump either by drivers or other staff 
unless authorized. Sealing the pump 
after calibration provides a_ partial 
safeguard and in London Transport 
there has never been an instance in 


which the seal has been deliberately 
broken. It does not however prevent 
a driver from altering the setting of 
the pump if he feels disposed to do so. 
The obvious corollary is that the 
engine fitted to the vehicle should have 
a power output such that it is capable 
of giving the desired performance when 
the fue] pump is set in accordance with 
the manufacturer’s recommendation. 


Another source of black smoke is an 
improper use of the excess fuel device 
fitted to certain engines as an aid to 
starting from cold. A device of this 
nature is not normally fitted to public 
service vehicles and the _ vehicles 
concerned are of the goods carrying 
class. The remedy is to instruct 
drivers that the device must not be 
used as a means for obtaining extra 
power from the engine; steps must 
also be taken to see that the instruction 
is Obeyed. It may be added that 
engine manufacturers are now able to 
supply an extra fuel device which 
cannot be operated from the driver’s 
cab. 


Black smoke may also arise if the 
intake air filter is allowed to become 
choked or if the fuel pump governor is 
out of adjustment or is defective. As 
with the petrol engine, exhaust smoke, 
grey or white rather than black, will be 
emitted if the engine is in poor 
condition due to worn cylinders and/or 
defective piston assembly. All these 
sources of trouble can be avoided by 
proper attention to maintenance. 


In conclusion mention should per- 
haps be made of the various devices 
which have been suggested, notably in 
the United States, for “‘ cleaning up ” 
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the exhaust products from internal 
combustion engines. They aim at 
oxidizing combustible constituents in 
exhaust gases with the aid for example 
of a catalyst (as in the “ Oxy- 
Catalyst ’’ device) or of heat (as in the 
so called “‘ after-burners ’’ which are 
required to operate at a temperature of 
over 1,700 deg. F.). Both types of 
device are claimed to be applicable to 
petrol engines though only the former 
has been suggested for use in conjunc- 
tion with a diesel engine. In neither 
case has the device been developed to a 
stage at which it is commercially 
available, though tests are in progress 
in the United States and at both the 
Fuel Research Station and the Safety 
in Mines Research Establishment in 
this country. Users view these devices 
with considerable scepticism. It is 
quite unlikely that they would be able 
to effect complete oxidation of hydro- 
carbons and other products of incom- 
plete combustion in the exhaust gases. 
Moreover, their life would be expected 
to be short. Any device embodying a 
platinum catalyst is in addition bound 
to be very expensive. The authors are 
of the opinion that an operator who 
fails to maintain his engine and 
equipment in such a manner as to 
ensure proper utilization of the fuel 
would be unlikely to give the necessary 
frequent attention to still another 
piece of equipment which would not 
have been required but for his own 
neglect. 
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Air pollution by road vehicles may 
well be likened to a cancerous growth, 
day by day, month by month, develop- 
ing and growing with no known cer- 
tain cure; Police are, however, looked 
to in assisting to arrest this growth. 

It may be said that the growth com- 
menced in 1769 when the Frenchman 
Guignot designed the first steam 
driven road vehicle; he was followed 
by Pierre Lavel, who in 1868 pro- 
duced the first petrol driven engine. 
Who will deny that the question of 
danger and injury did not then arise 
and exercise the minds of these 
remarkable men in the construction 
and design of their engines; the un- 
pleasantness they must have encoun- 
tered from exhaust fumes when testing 
and running them becomes very real 
when one considers the advance in 
engine design since those days. 

History records that the legislators 
of those times were alive to the 
dangers inherent in these engines by 
the emission of soot, sparks, smoke and 
fumes, and yet one cannot dismiss 
from the mind that the danger from 
speed, unreliable steering and braking 
were uppermost in the minds of the 
law makers of that day. 

For the purpose of this paper the 
road steam engine will not be treated 
as of major importance in our modern 
system of road transport, although it 
cannot be entirely divorced from the 
internal combustion propelled vehicle. 
On looking back it is of interest to note 
that with the advent of mechanical 
road transport we had much legisla- 
tion in connection with this subject in 
the form of The Highway Act, 1835, 
and The Locomotive Acts, 1861, 1865 
and 1898, The Locomotive on High- 
way Act, 1896, The Highway and 
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Locomotive Amendment Act, 1878, 
The Motor Car Act, 1896, The Motor 
Car Act, 1903, and the Construction 
and Use Order, 1904. 

Section 12 of The Locomotive Act, 
1865, enacts that “‘no locomotive 
shall be a public nuisance.’ One is 
tempted to wish for such clear-cut 
legislation in our present legal system. 
All these Acts and Orders played their 
part in ensuring that the makers at 
least were made to comply with certain 
safeguards as were then known. 

With the ever changing times design 
was improving and the number of 
vehicles increasing daily. What was, 
up to the 1930’s a matter of some 
importance, was now becoming a 
matter upon which all sections of the 
public were showing intense interest, 
if not concern. The internal combus- 
tion engine had developed on a twin 
basis, the petrol engine on the one 
hand, the diesel on the other, both 
operating on the same principle but 
with a different method of combustion 
and both emitting fumes by way of 
exhaust gases. 

Consider the petrol engine—the 
excessive wear of the cylinder bore, 
pistons, piston rings and grooves 
resulted in oil intended only as a 
medium of lubrication becoming mixed 
in large quantities with the explosive 
mixture, resulting in excessive exhaust 
smoke. One has only to ride in a 
vehicle with a badly worn engine and 
experience the unpleasantness of the 
fumes, coupled with loss of power, to 
appreciate that it is not possible for a 
driver of such a vehicle to plead 
ignorance of the true position. 

Although at this stage it Is not 
suggested that this is a serious prob- 
lem, the rapid expansion in the use of 


the two stroke “ petroil’’ engine now 
becoming so popular in scooters and 
three-wheeled lightweight vehicles, 
must add to this problem. In these 
engines a mixture of petrol and oil to 
a ratio of between 16 and 24 to | is 
injected into the engine via the car- 
burettor. Thus it will be seen that 
should more oil than the correct 
amount be added to the petrol, exces- 
sive smoke will result. 

In the case of diesel driven vehicles, 
the causes of excessive smoke may 
arise from carbonization of the injec- 
tor, causing an irregular and uneven 
distribution of fuel, wrongly calibrated 
fuel pump, causing too much fuel to 
be injected, or injected at the wrong 
moment, or a combination of both, 
and/or incorrect valve timing; timing 
early or late will result in excessive 
smoke. 

As to the law, how has its enforce- 
ment advanced in relation to the 
expansion of road traffic? Sections 3, 
30 and 111 of the Road Traffic Act, 
1930, empowered the Minister of 
Transport to make regulations for 
resilating the design and construction 
of road vehicles and their use upon 
highways and impose penalties for 
failure to comply with such regula- 
tions. 

Construction and Use Regulations 
have been made from time to time and 
have been amended as seen fit in the 
light of altering circumstances, the last 
of these, The Construction and Use 
(Amendment) Regulations, 1957, com- 
ing into operation as recently as 
April Ist, 1957. 

It is opportune owing to this recent 
change in the law to compare the 
regulations applicable to our subject 
as applied before April Ist, 1957, and 
from which our experience is in the 
main derived; and as operative from 
April Ist, 1957, giving the position as 
it is today. 

Firstly, let us consider the Con- 
struction and Use Regulations, 1955, 
Regulations 21, 22 and 79. 


Regulation 21—*‘ Every motor vehicle 
shall be so constructed that no avoidable 
smoke or visible vapour is emitted there- 
from.”’ 
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Regulation 22—** Every motor vehicle 
using solid fuel shall be fitted with an 
efficient appliance for the purpose of pre- 
venting the emission of sparks or grit and 
also with a tray or shield to prevent ashes 
or cinders from falling on to the road.”’ 

Regulation 79—*‘ Every Motor Vehicle 
shall be maintained in such a condition, 
and shall be so driven and used on a road 
that there shall not be emitted therefrom 
any smoke, visible vapour, grit, sparks, 
ashes, cinders or any substance, the 
emission of which could be prevented or 
avoided by the taking of any reasonable 
steps, or the exercise of reasonable care, 
or the emission of which might cause 
damage to other persons, or property, or 
endanger the safety of any other users of 
the road in consequence of any harmful 
content therein.”’ 


Regulations 21 and 22 do not pre- 
sent any difficulty as these are matters 
taken into consideration by the makers 
in the construction of the vehicle and 
as such are their responsibility and are 
adhered to by them. 


Regulation 79, however, created 
certain difficulties with regard to 
enforcement. In simple terms proof is 
required—‘‘ That the vehicle was 
emitting smoke, visible vapour, grit, 
sparks, ashes, cinders or oily sub- 
stance which could have been pre- 
vented by the exercise of reasonable 
care and maintenance and that the 
vehicle was emitting smoke, visible 
vapour, grit, sparks, ashes, cinders or 
oily substance which might cause 
damage to other persons or property 
or endanger the safety of road users 
in consequence of harmful content.”’ 


Dealing strictly with air pollution 
and omitting from this paper what 
may be termed the parts applicable to 
steam driven vehicles, we are left with 
smoke, visible vapour and oil sub- 
stance. What must the Police prove? 


(i) ** That there might be damage to 
other persons or property, or that 
the safety of some other road user 
was endangered by the harmful 
content of the smoke, or 


(ii) That the offence of the vehicle 
emitting smoke could have been 
prevented or avoided by the exer- 
cise of reasonable care and main- 
tenance.’ 


It will now be appreciated what 
difficulties arose in the enforcement of 
such Regulations. 


So far as paragraph (ji) is concerned, 
proof required is of what might have 
occurred, damage to persons. or 
property, or that road users were 
endangered by the harmful content of 
the smoke. Damage to persons or 
property might be said to be imminent 
by such an amount of smoke as to 
make visibility to a passing. or over- 
taking motorist difficult and hazard- 
ous: There: may. be» evidence of 
damage by the emission of an oily 
substance, but how to gauge and 
assess and put into words the volume 
of smoke emitted was the real problem. 
What might have been evidence to 
convince one court might not convince 
another. To prove that road users 
were endangered by the harmful con- 
tent of the smoke presumably would 
require specialized medical evidence, 
whereas in the case of damage which 
might have occurred, the only satis- 
factory method was to prove actual 
damage. 


It therefore follows that such 
offences as were prosecuted by Police 
fall in the main in category (ii), 1.e., 
those in which smoke could have been 
avoided by the exercise of reasonable 
care and maintenance. However, 
proof of the absence of reasonable 
care and maintenance frequently re- 
quires evidence of a highly technical 
nature which only a relatively small 
number of Constables were qualified 
to give, coupled with the fact that if 
challenged the only positive evidence 
could be obtained by the internal 
examination of the engine which 
Police had no power to carry out. 


In fact, “‘lack of maintenance ”’ 
was in many instances challenged by 
the calling of expert witnesses to 
prove that there was nothing wrong 
with the engine and that regular over- 
haul and checks of the engine had been 
carried out. Therefore, no offence 
was committed. In these cases the 
summonses were dismissed. 

In spite of this, it is quite evident 
from enquiries I have made _ that 
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Police were giving this matter their 
attention and offenders were being 
reported. Many others; where the 
offence was of a minor nature, were 
either being cautioned or verbally 
warned on the spot by the police 
officer concerned. 


In order to see this picture in its: 
true perspective I consider it appro- 
priate to reproduce three relevant 
extracts. 


‘** Hansard 2nd March, 1954. Parlia- 
mentary Report. House ef Lords. Diesel 
Engines. Exhaust Gases. In this debate: 
Lord Lucas of Chilworth put down a 
Motion asking Her Majesty’s Govern- 
ment whether they would take the 
necessary steps to enforce the law relating 
to the emission of exhaust gases from 
diesel engines fitted to road vehicles, and 
so prevent the injurious effects upon the 
health of the people, and in addition 
make a contribution to road safety. 


“Lord Teynham and Lord Lucas 
contributed to the debate which to a very 
large extent centred on the reasons, with 
opinions and contradictions, for the 
emission of smoke from these vehicles. 


** Lord Loyd in reply said: ‘ My Lords, 
I had hoped that this question would 
clear away a certain amount of fog, but 
having listened to the three noble Lords, 
I am not sure that the fog is not becoming 
thicker than ever.’ 


‘** Later in the debate in referring to a 
speech made by Lord Chilworth Lord 
Loyd is reported: ‘The noble Lord, as 
usual, has a touching confidence in the 
Police and in my present position I always 
like to see that. He thinks that this matter 
can be put right quite easily by Police. 
He says and indeed he is right, that two 
Regulations govern this subject, and he 
quoted them in extenso, to your Lord- 
ships. I do not think I need repeat them 
again beyond saying that first of all they 
are not easy Regulations to enforce,’ etc., 
etc. 


““He did, however, in conclusion 
promise to bring the debate to the notice 
of Chief Constables, also to consider the 
Regulations to see whether they fulfil the 
purposes for which they were originally 
framed.”’ 


The following extract from The 
Commercial Motor dated March 12th, 
1954, entitled ‘“‘ Lost in a Fog”’ is of 
note. 


“It seems likely that as a result of the 
complaints in the House of Lords last 
week, the Police will pay still greater 
attention to the emission of excessive 
smoke by oil-engined vehicles. The 
Home Secretary is to refer Chief Con- 
stables to the debate and to the potential 
dangers arising out of the discharge of 
clouds of smoke. The present regulations 
are to be re-examined to determine 
whether they are adequate. 

** The dangers inherent in the emission 
of exhaust gases from oil-engined vehicles 
were grossly exaggerated, although there 
can be no doubt that thick black smoke is 
a great nuisance to other road users by 
obscuring vision. It is also extremely 
wasteful, for an engine with a _ thick 
exhaust is inefficient. 

“Lord Lucas rightly said that the oil 
engine was a masterpiece of British 
engineering and that manufacturers took 
meticulous care to ensure that negligible 
quantities of smoke were discharged. He 
was also correct in stating that the stand- 
ard of maintenance on the part of large 
operators was high. 


‘““He was, however, on less certain 
ground when he ascribed black exhaust 
partly to tampering with injection pumps 
by drivers. This is extremely unlikely. 
Pumps are sealed and if a seal is broken 
the guarantee on the engine is nullified. 
Moreover, special spanners are required 
to alter a pump setting and these are un- 
likely to be held by drivers. 


“His suggestion that the motor in- 

dustry should conduct close research into 
the incidence of smoke and the prevention 
of tampering with injection pumps is un- 
necessary. The problem is one of edu- 
-cating small operators and maintenance 
staffs in proper upkeep and here again 
manufacturers are doing their best by 
running special training schools for 
customers’ employees. : 

‘“ Lord Teynham, who usually speaks 
with authority on matters of road trans- 
port, was also wide of the mark in suggest- 
ing that vertical exhaust pipes might be 
used, so that the gases could be carried 
away from the vehicle. This solution of 
the problem might be easy if there were 
no double-deck buses. During the war, 
when a gas-producer bus was left in a 
bus station with its engine running, 
passengers on the upper deck of a neigh- 
bouring vehicle were overcome by the 
fumes and had to be removed to hospital. 

*“ Lord Lucas was also befogged when 
he claimed that the pollution of the atmos- 
phere by oil engines in road vehicles was 
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injurious to public health. If breathed 
close to their source, as on the upper 
deck of a bus with a vertical exhaust pipe. 
fumes are obviously dangerous, but under 
normal conditions they are not. The 
Interim Report of the Committee on Air 
Pollution, published last December, stated 
that of the 5-3 m. tons of sulphur dioxide 
discharged into the air in a year, only 
20,000-40,000 tons came from stationary 
and vehicle oil engines. 

** Even the petrol engine, the exhaust 
of which may contain a high proportion 
of carbon monoxide, does not make a 
serious contribution to pollution, for it 
produces annually only 4 m. tons of the 
24 m. tons of that gas emitted into the air. 
The sulphur dioxide content of a petrol 
engine exhaust is negligible. 

““An independent scientific investiga- 
tion into air pollution in greater London 
has produced even more striking evidence 
in favour of the oil engine. It has been 
estimated that 34-7 m. tons of coal and 
other fuels are consumed in the Metropolis 
each year. These yield 350,000 tons of 
smoke, 100,000 tons of grit, 880,000 tons 
of sulphur dioxide, 3-3 m. tons of carbon 
monoxide and 50,000 tons of hydro- 
chloric acid and other fumes. 

** By comparison, 990,000 tons of petrol 
and 190,000 tons of oil fuel are estimated 
to be used annually be road vehicles in 
Greater London. Assuming that all the 
oilers were working at normal efficiency, 
they would emit 800 tons of smoke, 
2,700 tons of sulphur dioxide, 6,800 tons 
of carbon monoxide and 7,200 tons of 
hydrochloric acid, etc. 

** Tf all were neglected, the figures would 
become: smoke 4,700 tons, sulphur 
dioxide 2,700 tons, carbon monoxide 
12,300 tons and hydrochloric acid etc., 
10,300 tons. Even so, the proportion of 
pollutants issued by them would be 
minute compared with the amount re- 
sulting from burning coal and other fuel. 

** Lord Lucas declared that if the use of 
oil engines greatly extended, what was 
already a nuisance would become a 
menace. Figures can again be quoted to 
disprove that statement. 

“Tf all the motor vehicles in Greater 
London had oil engines and were operating 
at normal efficiency they would emit, in 
a year, 5,000 tons of smoke, 20,000 tons 
of sulphur dioxide, 45,000 tons of carbon 
monoxide and 48,000 tons of hydrochloric 
acid etc. If they were all neglected, the 
emission of smoke would rise to 24,000 
tons, sulphur dioxide would remain at 
20,000 tons, carbon monoxide would 


increase to 80,000 tons and hydrochloric 
acid to 67,000 tons. 

“Even under those extremely unlikely 
conditions the amount of pollution by 
oil-engined vehicles would still be negli- 
gible in comparison with that caused by 
the burning of coal and other fuels by 
householders and industrial consumers. 

*“ Lord Lucas was wise enough not to 
claim that the pollution of the atmosphere 
by oil engines was a direct contributory 
cause of lung cancer. Large operators 
and manufacturers of oil-engined vehicles 
are, however, becoming apprehensive 
lest, as a result of research by tobacco 
interests, the recent alarm about the 
dangerous effects of smoking is proved 
to be false. Busybodies might then con- 
sider it necessary to find a new scapegoat 
for cancer and the oil engine might become 
their victim. This is a possibility against 
which the industry must be on its guard.” 


I would also like to refer to a paper 
by Mr. E. T. Wilkins, M.SC., PH.D., 
M.R.S.H., Principal Scientific Officer, 
Fuel Research Station, presented to a 
seasonal meeting of the Royal Society 
of Health held in London on June 
13th, 1956, whose introduction states: 


““ Whereas the discharge of the main 
pollutants, grit, smoke and_ sulphur 
dioxide, amount to about 1, 2 and 5 
million tons a year respectively, that of 
carbon monoxide totals about 24 million 
tons a year. This latter amount is 
composed of about 10 million tons from 
industrial chimneys, 10 million tons from 
domestic appliances and 4 million tons 
from the exhausts of motor vehicles, 
but owing to the differences in the con- 
ditions under which carbon monoxide is 
discharged from the chimneys and from 
motor vehicles, the relative quantities of 
these emissions afford no criteria of their 
contribution to the ground level pollution 
of the atmosphere by carbon monoxide. 
Domestic and industrial chimneys pro- 
duce large volumes of flue gases which 
are discharged at considerable height and 
contain relatively low concentrations of 
carbon monoxide (about 0-01 to 0:5 per 
cent.). The exhausts from motor-cars 
average about 4 per cent. of carbon 
monoxide and are discharged close to 
the ground. 

“In spite of the well known toxicity of 
carbon monoxide, little attention seems 
to have been paid in this country to the 
possibility that excessive concentration 
may occur in the air of streets. A few 
data were published about twenty-four 


years ago; since that time the annual 
consumption of petrol has risen from little 
more than 3 million tons: to nearly 6 
million tons in 1954, and still seems to be 
rising. A conclusion from some of the 
results in this paper is that most of the 
carbon monoxide occurring near ground 
level comes from petrol driven motor 
vehicles. There is, therefore, an obvious 
need for keeping the problem of air 
pollution by carbon monoxide under 
review.” 

A number of tables are then given 
showing measurements of carbon 
monoxide per million parts of air by 
volume (PPM) showing in London 
streets in 1931-1932 an average of 
34 parts CO.PPM. rising to 100 
CO.PPM. during traffic blocks. Inves- 
tigation in other large cities shows 
concentration as high as 230 CO.PPM. 
Berlin 1930-1932, 460 CO.PPM. New 
York 1923, 160 CO.PPM. Los Angeles 
1955. 


As will be seen, these tables were 
compiled, with the exception of Los 
Angeles, on data of twenty-five years 
or more ago. ~ 


Following the Parliamentary Debate 
already referred to, the enforcement of 
the Regulations then in being was 
brought to the notice of Chief Officers 
of Police and, as promised, the Con- 
struction and Use Regulations were 
amended and have since been amended 
again. 


Let us now turn to Regulation 79, 
Construction and Use Regulations, 
1955, as amended by the Construction 
and Use (Amendment) Regulations, 
1957, which came into force on 
April Ist, 1957, under which we are 
now working. (Regulations 21 and 22 
were not affected). Regulation 79 now 
reads: ‘“‘ No person shall use or cause: 
or permit to be used on a road any 
motor vehicle from which any visible 
vapour, grit, sparks, ashes, cinders or 
oily substance is emitted, if the 
emission therefrom causes, or is. 
likely to cause, any damage to any 
property or injury to any person, who. 
is actually at the time or who reason- 
ably may be expected on the road, or 
is likely to cause danger to any person. 
as aforesaid.” 
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It will be seen at once that all 
reference to maintenance and reason- 
able care has been omitted. The 
legislators have apparently based their 
hopes of successful prosecutions in 
requiring Police to prove injury or 
damage only or the likelihood of such 
injury or damage. 


The offence under the amended 
Regulation can be set out simply as 
follows: ‘‘ The emission of smoke . . . 
likely to cause damage to property or 
injury to persons, or likely to cause 
danger to a person.”’ 


It is obvious for reasons already 
given in relation to “‘ damage’’ and 
‘“‘injury”’’ that in the main, prosecu- 
tions will in future be dealt with under 
the part relating to “likely to cause 
danger to any person.’ Whether the 
Regulation as amended is likely to 
result in more prosecutions is doubtful 
as Police evidence in relation to the 
possible danger to a person will 
almost certainly be in respect of the 
interference with the view of other 
road users. It therefore seems that 
the emission of smoke under the 
amended Regulations will have to be 
considerable, having regard to the 
absence of any simple method of 
measuring smoke density to ensure 
successful prosecutions. 


Now what of the policeman with 
much else to do? It must be admitted 
that figures regarding action by way of 
prosecution are low, due no doubt in 
some measure to the difficulties already 
referred to. My Association is, how- 
ever, aware of the National Smoke 
Abatement Society’s anxiety that 
Police and Local Authorities should 
be more active in dealing with exhaust 
fumes, more particularly those from 
diesel engined vehicles. It is hoped 
that the new Regulation operating 
from April Ist, 1957, will prove easier 
to enforce than is at present envisaged. 
Every Force up and down the country 
is alive to this problem and is trying to 
effect an improvement mainly by 
verbal warning and advice. It is 
small wonder, however, that the 
number of cases in which drivers are 
in fact reported and summoned for 
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offences in connection with exhaust 
gases receive scant publicity in com- 
petition with the more sensational 
crimes which are so adequately re- 
ported by the Press, and I can only 
hope that the work of the National 
Smoke Abatement Society in this field 
will receive the publicity it deserves in 
the future. 


Delegates will by now have appre- 
ciated the fact that in Hastings we do 
not experience the nuisance attributed 
to the larger industrial areas; because 
of this I considered it important that 
the views of other Chief Officers of 
Police should be obtained and it is my 
duty and pleasure to acknowledge 
here the assistance I have received 
from the Commissioners of the Metro- 
politan and City of London Police, 
the Chief Constables of Birmingham 
and Peterborough, and from overseas, 
the Commissioners of the Royal 
Canadian Mounted Police, the Vic- 
toria Police and New York City 
Police, U.S.A., and I am much 
indebted to these officers for their 
interesting and informative reports. 


Comment from Abroad 


The comments from abroad are of 
particular interest and I consider the 
following worthy of note. 


In the City of New York, U.S.A., 
the problem of air pollution is con- 
sidered to lie in the industrial field; 
there has in fact been little legislation 
dealing specifically with road vehicles. 


Regulation 167, Smoking Vehicles, 
of the Traffic Regulations of the City 
of New York, however, touches on 
the problem and lays down that “‘ No 
driver shall proceed whilst his vehicle 
is emitting dense or unnecessary 
quantities of smoke,’’ whilst Regula- 
tion 81, Vehicle and Traffic Law, 
states that ‘“ No person shall operate 
upon a public highway a vehicle which 
emits unnecessary smoke or un- 
necessary offensive vapours.” 


Presumably Section 167 is framed to 
deal with vehicles proceeding, whilst 
Regulation 81 would allow for sta- 
tionary vehicles. 


The Regulations were filed with the 
City Clerk on November 10th, 1955. 

In proving the offence the police 
officer would testify as to the length, 
height and width of the smoke stream 
and to its colour and general density. 
There is no requirement that the 
smoke itself be produced as evidence. 
In effect, the case resolves itself into 
one of fact and credibility for the 
Court to decide. The City’s case law 
is barren of any appeals from these 
convictions. 

It is of particular interest to know 
that there were only 146 violations of 
this Section reported in 1956 in the 
entire City of New York. 

In Ottawa the only legislation is that 
contained in byelaws of the City and 
reads: *“‘ No person shall discharge 
into the open-air the exhaust of any 
steam engine, stationary internal com- 
bustion engine, motor vehicle or motor 
cycle, except ihrough a2. muiiler or 
other device which effectually prevents 
loud or explosive noises, and all motor 
vehicles equipped with diesel engines 
shall have exhaust pipes extending 
perpendicular to the height of the roof 
of the said motor vehicle. This section 
shall not apply to diesel powered taxi- 
cabs or diesel buses.” 

It is reported that transport trucks 
operated by diesel motors carry per- 
pendicular exhaust pipes extending 
above the cab of the vehicle. 

From the above it will be seen that 
providing the vehicle is fitted with an 
efficient silencer, the problem of 
smoke volume does not arise and 
Police action cannot be taken. Small 
wonder that Ottawa Police report they 
have no problem. 

Further enquiries of the position at 
Toronto, Vancouver and Montreal 
reveal that with the exception of 
Montreal, no provision is made for 
covering air pollution by motor 
vehicles. 

In Montreal the problem is dealt 
with under a byelaw which reads: 
*““No_ vehicle shall emit a dense 
smoke.’’ Again no problem and no 
prosecutions are reported. Perhaps 
here the legislation is so easily under- 
stood that it is complied with. 
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One is inclined to speculate on the 
position of passengers on a double 
deck omnibus in a traffic jam with 
vehicles on either side fitted with per- 
pendicular exhausts extending above 
the cab of the vehicle beiching diesel 
fumes, recalling especially the per- 
tinent remarks in the article “‘ Lost in 
a Fog” already quoted. 

In Melbourne, Australia, Legisla- 
tion is provided in the following: 
** Where a motor car on any highway 
emits, except from some temporary. or 
accidental cause, smoke or visible 
vapour or any offensive noise or smell 
of such a quantity or extent as to be 
an annoyance or danger to the public, 
the owner and the driver of such car 
Shall each be guilty of an offence 
against this Act.” 

Some successful prosecutions have 
been undertaken, but the general view 
appears to be that the cause of such 
offences is faulty maintenance and 
alteration of fuel stops and opening 
adjustment jets. Here Police have 
power to affix a label to any offending 
vehicle requiring repair, adjustment, 
or reconditioning, and to serve notice 
prohibiting the use of such motor-car, 
or trailer, on and after a date specified 
in such notice unless and until such 
repair has been carried out and the 
vehicle has been presented for a further 
inspection and a certificate issued to 
this effect. 

It is stated that the members of the 
Police Force attend a Road Safety 
Vehicle Testing School where they are 
instructed in the principles and func- 
tions of diesel engines and in par- 
ticular the operation of a correctly 
adjusted fuel pump stop and position 
of the manufacturer’s seal. It is also 
stated that in the opinion of those 
responsible for enforcing this legisla- 
tion, it is sufficient to deal with the 
problem. 

Whether or not. a police officer 
should be required to act as an expert 
mechanic and examiner of vehicles is 
not within the scope of this paper, but 
I venture to say that whilst at first 
sight this may appear to offer a solu- 
tion, the implementation of such an 
Act or Regulation in this country 


would be impracticable under present 
conditions. 

Finally, I would like to express on 
behalf of the Association of Chief 
Police Officers of England and Wales 
our sincere appreciation and thanks 
to the National Smoke Abatement 
Society for the opportunity afforded us 
in expressing our views on pollution 
of the air by road vehicles and enforce- 


ment of the law on this subject. With 
the advent of the turbine, increasing 
speed and size, what the future holds 
in store I will not hazard a guess. In 
the nuclear age must one now look 
ahead to the days of atomically pro- 
pelled road vehicles? When this day 
comes the lot of the policeman, armed 
with a “‘ Geiger counter,’ may be a 
happier one. 


Discussion 


Dr. J. L. Burn (Salford) said that as 
happens in other fields of public health 
work, informal actions sometimes pro- 
duced better results than legal action. 
Contact could be made by means of the 
registration number or name of the owner 
of the vehicle. He had been surprised at 
the understanding way in which these 
representations had been received; on 
several occasions the owners had admitted 
that the engine was not mechanically 
efficient and had promised immediate 
remedy. It seemed a coincidence that in 
so many cases the vehicle had been “ just 
on its way to the repairers for overhaul! ” 
Whilst he would not hesitate to recom- 
mend formal measures in flagrant cases 
or repeated offences, informal action had 
produced real improvement in abatement 
of air pollution from vehicles, and also 
in road safety, and doubtless in economy. 


V. W. Dale (British Electrical Develop- 
ment Association) said that he joined 
issue with the authors of the first paper in 
respect of the reference to electrically pro- 
pelled vehicles. It was not, he said, a 
question of the volume of the pollution 
but the /Jevel at which it was delivered. 

In any case, the difference of opinion 
of ‘‘ experts’? on either side was bound 
to give the layman the impression of 
‘** bally-hoo ”’. For example, an authority 
in the Electricity Supply Industry, holding 
much greater responsibility than the 
authors in their particular sphere, re- 
cently wrote thus:— 

‘** Power stations are often singled 
out for special, though uninformed, 
criticism as being a major source of 
atmospheric pollution. Except in 
one or two isolated cases of ex- 
tremely old and inefficient stations 
inherited by the Central Electricity 
Authority, the reverse is the case.” 

‘** In addition to efficient combus- 
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tion, all modern stations are equipped 
with the most up-to-date mechanical 
and/or electrostatic grit arrestors 
which have efficiencies of up to 
99 per cent.—which means that 
practically all the grit is removed 
from the flue gases before they are 
discharged into the air. Not only 
are these gases clean, but they are 
dispersed at high level so that the 
concentration in the atmosphere is 
small. A series of extensive tests 
which are being carried out in 
different parts of the country show 
that power stations make no sig- 
nificant contribution to pollution of 
the surrounding atmosphere com- 
pared with the open grates in 14 
million domestic dwellings.”’ 

Mr. Dale said it was all very well for 
the authors, representing the oil side, to 
give what might appear to be a biassed 
view in their paper, but he thought it was 
the responsibility of the Society to 
exercise a balanced judgment and give 
an authoritative statement on this issue. 

He believed that an ounce of practice 
was worth a ton of theory and he chal- 
lenged Mr. Styles to accompany him for 
half an hour between the Law Courts and 
Trafalgar Square mixing with the dense 
oil-engine traffic: he, for his part, would 
undertake to bring together a fleet of 
electric battery vehicles and trolleybuses 
and thus simulate conditions equivalent 
to the former test. At the conclusion of 
each part of the test they would submit 
to a medical test. 

Mr. Dale said that being a temporary 
resident in Hastings he did not feel dis- 
posed to argue with the Chief Constable: 
nevertheless he commended to the 
London Transport Executive Mr. Archer- 
Burton’s far-seeing peroration in which 
he modestly refused to hazard a guess at 
the revolution in Transport which was 


bound to happen as a result of the in- 
creasing speed and size of the turbine, to 
say nothing of which might be in store in 
the nuclear age which was already upon 
us. 


J. W. Batey (Sheffield and District 
Clean Air Committee) drew attention to 
the authors’ statements that (a) the fuel 
injection pump had a _ recommended 
setting which should not be interfered 
with; the ‘‘ as received from the makers ” 
condition would avoid the emission of 
objectionable exhaust fumes. A little 
further on they stated that (b) “It is a 
wise precaution and one followed by the 
majority of operators of diesel-engined 
public service vehicles to derate engines ... 
This is done by employing a _ corres- 
pondingly lower setting of the fuel in- 
jection pump than that recommended by 
the engine manufacturer...” 

The two statements were contradictory 
and he would like the point clarified by 
the authors. 


Dr. F. G. Tomlins spoke as an inde- 

pendent general practitioner who valued 
the internal combustion engine, but whose 
duty was to try to help those dying of 
chronic bronchitis and lung cancer, for 
which conditions there was little effective 
treatment. He hoped the Commercial 
Motor would not consider him a busy- 
body because he was concerned with 
possible causes of these diseases. 
' He noted that Messrs. Styles and Wil- 
ford admitted that air pollution from 
internal combustion engines could not be 
eliminated and that they sought to show 
merely how it could be minimized. He 
agreed that exhaust cleaning was unlikely 
to be practicable. 

Although only the fuel supplier could 
remove sulphur from Derv, the onus lay 
on the operator to ensure that that was 
done. It was untrue to say that use of 
pure hydrocarbon fuel and perfect com- 
bustion would eliminate air pollution. 
There would still be oxides of nitrogen, 
composed of two main substances, nitric 
oxide (NO) a respiratory catalyst in- 
hibitor and precursor of the other main 
component, nitrogen dioxide (NO,), an 
acute bronchial and pharyngeal irritant, 
capable of causing acute bronchitis, and 
probably, after repeated slight exposure, 
chronic bronchitis. The diesel engine 
produced up to ten times as much of 
these substances as the petrol engine. 
American authorities ? suggested a 
maximum permissible concentration for 
eight hours exposure of 5 p.p.m. calculated 


as NO,, and Wilkins? had suggested 
that street concentrations might reach 
1-5 p.p.m., but had not allowed for the 
much larger exhaust volume from Derv 
than from the equivalent amount of 
petrol, and for the high diesel to petrol 
vehicle ratio in city streets—Wilkins’ 
figures, corrected for these factors, gave 
street concentrations of 6-8 p.p.m.® ” 
Commins, Waller and Lawther® had 
attempted to refute those calculations by 
publishing measurements showing NO, 
values of 0-1-1 p.p.m. at the Bank in the 
City of London but they had measured 
NO, only and not NO. The greater part 
of the oxides of nitrogen from the diesel 
engine were produced as NO which was 
converted to NO, only slowly in the air, 
but possibly much more quickly in the 
lungs. 

Toxicity from oxides from nitrogen 
was not reduced by good maintenance. 
Pattle et al’ had shown that a diese] 
engine under load and in good condition 
produced an exhaust more toxic (because 
of more NO,) than one with a worn in- 
jector, and also more irritant. Pattle had 
written “the fact that our least irritant 
fumes were obtained with a faulty in- 
jector demonstrates the fallacy of sup- 
posing that the requirements for mech- 
anical perfection in an engine are 


_identical with those for a medically 


harmless exhaust.” In none of Pattle’s 
experiments were the fumes black or 
smoky, hence diesel engine exhaust was 
toxic without black smoke. 

While agreeing that internal combustion 
engines produced polycyclic hydrocarbons 
some of which were carcinogenic, Styles 
and Wilford stated that recent work had 
shown that the quantities produced by 
well maintained diesel engines were 
insignificant. No source was quoted, but 
it was presumably Commins, Waller and 
Lawther’ whose work had been done on 
empty buses moving on a level garage 
floor. Output of total hydrocarbons 
increased with load; one must be sure 
that output of polycylic hydrocarbons 
from average buses in service did not 
increase with load before accepting 
garage figures as applicable to street 
conditions, where pollution might well be 
much worse. 

One must remember that lung cancer 
was increasing and that the increase was 
due not only to tobacco smoking, but 
partly to atmospheric pollution. The 
increase among non-smokers was much 
greater in town than in country and 
Stocks and Campbell® suggested that 
50 per cent. of the increase was due to 


tobacco and 37-5 per cent. to atmospheric 
pollution. Doll® had stated that *‘ changes 
in mortality from lung cancer clearly 
cannot be attributed to changes in the 
amount of coal smoke in the atmosphere ”’ 
—this source of pollution had been 
decreasing for the last fifty years as the 
proportion of smoke burnt efficiently, in 
electric power stations, etc., increased. 
The most likely large-scale widespread 
and increasing factor was the internal 
combustion engine. The carcinogens in 
internal combustion engine exhaust might 
include polycyclic hydrocarbons and 
partial oxidation products of hydrocar- 
bons?®. Unburnt oil fuel and cylinder 
lubricant were also present and were 
probably important as solvents and 
activators for carcinogens!” 1” including 
the benzpyrene adsorbed on to coal soot 
particles where it was normally inactive 
biologically. 

Thus the internal combustion engine, 
including the well maintained diesel, was 
toxic, certainly as a lung irritant causing 
bronchitis, and probably as a cause of 
lung cancer. From the health aspect what 
mattered was the amount of pollution 
inhaled. In country areas air pollution, 
being much diluted, was not very 
important and there the internal combus- 
tion engine was relatively unobjectionable. 
In towns, air pollution was very important, 
and there it was important to reduce the 
numbers of internal combustion engined 
vehicles as far as possible. 


Certainly in urban passenger transport 
there was much scope for this reduction. 
First, to reduce use of and pollution from 
private vehicles, both cars and small 
two-stroke engined vehicles such as 
minicars and scooters, the very oily 
exhaust of which might be particularly 
dangerous, the public must be persuaded 
to use public transport. To do this, 
public transport must be attractive, cheap, 
and, most important, must not leave 
behind intending passengers. Experience 
in Great Britain, including London, 
suggested that these standards could not 
be achieved on busy routes by buses of 
any type. On a recent visit to continental 
cities using modern high capacity trams, 
Dr. Tomlins said he was impressed by the 
fact that even at peak hours he was never 
left behind, and suggested that such 
trams should be used in Britain. 

Secondly, to reduce pollution from 
public vehicles, motor buses should be 
replaced by electric trams on_ busy 
routes and trolley buses on medium 
routes. Messrs. Styles and Wilford’s 
statement that replacement of motor by 
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electric vehicles would increase overall air 
pollution was highly misleading, since it 
ignored the site of the pollution. Wilkins? 
had stated that “* the relative quantities of 
emissions afford no criteria of their 
contribution to ground level atmospheric 
pollution.”” Vehicle exhausts were dis- 
charged near to pedestrians and often in 
confined streets, whereas power stations 
effluents were discharged 300 feet above 
ground and were dispersed. Vehicle 
exhausts were also more toxic than power 
station effluents. Atomic power stations 
should produce no air pollution while 
with hydroelectric stations the question 
did not arise. 
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G. C. Smith (C.P.H.I., Kingston-upon- 
Thames) in referring to the paper given by 
Messrs. Styles and Wilford, said that the 
public generally were to be thankful that 
London Transport Executive had adopted 
the policy of derating all engines. This, 
together with a high standard of mainten- 
ance, was a most important factor. As on 
rare occasions Mr. Smith had noticed 
London Transport vehicles emitting 
smoke, he asked whether there was any 
point in notifying the fact to the Executive. 

Referring to the paper given’ by 
Mr. Archer-Burton, Mr. Smith said that 
like Dr. Burn, he had done much work of 
an informal character but the problem 
had become too great to be dealt with in 
that manner. Whilst the more reputable 
firms would co-operate, nothing could be 
done with those who refused to take any 
notice. Mr. Smith said that in his opinion 
the quoting of extracts from the Com- 
mercial Motor and from the paper by 


Mr. Wilkins relating to the amount of 
pollution from road vehicles were useless. 
The important factor was the point at 
which such pollutants were discharged. 

In spite of what had been said about 
the difficulties in enforcing Regulation 79, 
he still felt that the Beaver Committee 
were right in their assertion that at the 
time they made their report, there were 
adequate legal requirements for dealing 
with pollution from road vehicles. It 
appeared obvious that no serious attempt 
had been made to enforce the regulation. 

Mr. Smith agreed with Mr. Archer- 
Burton that prosecutions in respect of 
badly maintained road vehicles did not 
make front page news in the national 
press but he did submit that such 
prosecutions would find their way into 
local papers. He had never seen a case 
reported, although he had noticed many 
cases that had been taken in respect of 
faulty brakes, steering, or drivers being 
drunk in charge. In these latter cases, 
medical evidence was produced in order 
to prove the cases. He felt that whilst 
police officers were trained to handle dogs 
or for special traffic control duties, and in 
the use of radar equipment to detect 
speed, no difficulty would be presented in 
training a small number of officers to deal 
with badly maintained diesel engines, 
alternatively, as in the case of medical 
experts, technical advisers could be 
retained or called in for the purpose. 

Mr. Smith said that in his opinion 
atmospheric pollution of the character 
which was under discussion should be 
dealt with as a public health matter and 
that Public Health Authorities should be 
given powers to deal with it. He referred 
to a conversation he had had that morn- 
ing with a man who had had an oppor- 
tunity of observing the effect of the 
smokeless zone in Manchester. Whilst 
from observations from the higher 
windows of buildings the air was clear, 
it was hardly fit to breath at ground level. 
He asked what was the use of clearing 
the sky above if people could not walk 
the streets in safety. 


D. Lister (County Health Inspector, 
Northumberland County Council), viewed 
with dismay the amendment to the Con- 
struction and Use Regulations and said 
the only prosecutions certain of success 
in future would be where the volume of 
smoke was such as to prejudice road 
safety. He was not hopeful about the 
suggestions of verbal warning and _ in- 
formal advice, in view of the irresponsible 
attitude of certain transport users, and 
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gave aS an instance the prevalence of 
serious overloading among goods vehicle 
operators, a practice which unfortunately 
was still financially attractive in spite of 
increased wear and tear. He referred to 
the lack of any objective method of 
measuring vehicle smoke density as a 
major difficulty, and suggested that some 
use might be made in this connection of 
the vehicle testing stations, to be set up 
under the new road traffic legislation. 

On the question of petrol-lubricated 
two-strokes referred to in both papers, 
he complained of the lack of comparative 
data on the emission of pollutants from 
such engines, which though small and of 
low fuel consumption, were increasing in 
numbers at a fantastic rate. 

Regarding catalysts, Mr. Lister thought 
that a reduction in cost might follow 
successful experiments recently announced 
with vanadium pentoxide, a by-product 
of the refining of uranium, but like the 
authors of the first paper he was some- 
what sceptical about the ultimate benefit 
to be derived from such devices. 


Councillor H. W. Barnes (Blackpool), 
said there was no doubt of the necessity 
for neutralizing the deadly gases from 
road vehicles. He remembered when 
motoring was a means to health, but there 
had been a complete reversal: motoring 
was now the quickest way to ill-health. 
People were riding continually in con- 
taminated air. Beauty spots, as well as 
cities, were suffering. It was generally 
accepted by medical authorities that four 
hours fresh air each day was a condition 
for good health. Fresh air was now 
denied to thousands. It was disheartening 
to note the deterioration in that direction 
as against the improvement resulting from 
smoke abatement action. He was 
appalled by the fact that it was impossible 
to walk in suburban areas without being 
assailed by this deadly nuisance. He 
remained to be convinced that it was not 
a serious factor to causes of lung cancer. 

Councillor Barnes said that he felt that 
the human element in the educating of 
motorist to sound mechanics was no 
solution; it ought not to be beyond the 
wit of man to invent neutralizing agencies. 
He maintained that police powers were 
very limited and difficult to apply. 


R. McGlashen (South of Scotland Elec- 
tricity Board) in a written contribution on 
the paper by Messrs. Styles and Wilford, 
said that he was astonished that the 
authors as engineers should have seen 
fit to claim that there was a relationship 


between atmospheric pollution and the 
efficiency of a fuel/mechanical energy 
process. 

Energy losses in electricity supply were 
chiefly the irrecoverable heat loss in 
steam, the mechanical and electrical losses 
in the transmission and_ distribution 
systems, none of which losses contributed 
one iota to pollution of the atmosphere. 
In hydro and in nuclear generation there 
were no products of fuel combustion 
whatever to get into the air, and in coal 
and oil-fired generating station the 
efficiency of combustion was exception- 
ally high. Furthermore, plant which was 
usually installed to trap the grit allowed 
only a minute fraction of it to get through 
and even that was usually discharged 
hundreds of feet above ground level and 
dispersed in the upper atmosphere. This 
should be compared with the exhausts 
from road vehicles which were discharged 
at face level in crowded streets. 

Although he had mentioned the above 
points relating to electricity he was not 
supporting in any way the statement that 
there was a relationship between efficiency 
of a fuel/mechanical energy process and 
the degree of atmospheric pollution, such 
a “statement “he ‘considered to ~be~ an 
engineering absurdity and pointed out 
that internal combustion engines alone 
had five different measures of efficiency— 
Mechanical — Thermal — Standard —Re- 
lative and Overall efficiencies. 


S. N. Duguid (Individual Member) said 
he had read these exhaustive and some- 
what exhausting papers about exhausts 
and was reminded of a previous meeting 
of the Society at which the danger of 
emitting carbon monoxide was empha- 
sized and the emission of “ black, filthy 
smoke discharge that seriously hampered 
visibility to motorists on the road ’”’ was 
condemned. 

The remedies advocated by those 
present included (i) eliminate motor 
traffic altogether; (ii) improve the design 
of internal combustion engines; (iii) 
vertical exhausts; and (iv) use of a 
catalyst to oxidize the CO. The date of 
that meeting was 3rd June, 1932! 

Apparently little progress had been 
made since then—we seemed to be going 
round in a circle. 

As far as his information went, it had 
never been proved that the concentration 
of CO had ever reached a dangerous level 
in our streets though, of course, anything 
might happen in the Blackwall tunnel or 
even the Mersey tunnel if the ventilating 
system broke down. In the light of 
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present day knowledge it seemed that 
little could be done about the CO, but 
we must wait until our scientists had . 
carried out further investigations. 

With regard to the elimination of the 
“black filthy smoke,” Mr. Duguid 
suggested that the only way of dealing 
with it was to give the Police power to 
write a notice on the spot ordering the 
vehicle to the nearest repair depot. 


H. E. Styles, in replying to points 
raised in respect of the paper by Mr. 
Wilford and himself, stated that, with 
regard to the points raised by Mr. Dale, 
he would not wish to dissent from the 
view that smoke from domestic chimneys 
contributes more to atmospheric pollution 
than modern power stations. It also had 
to be conceded that exhaust from vehicles 
is emitted at a low level but the rate at 
which such exhaust becomes diluted with 
air is surprisingly high. 

In making comparisons between elec- 
trically propelled and internal combustion 
engine propelled vehicles, it is very 
necessary to bear in mind the facts that, 
at the present time, atmospheric pollution 
arises from many causes other than 
vehicle exhausts and moreover it is not 
conceivable that electrically propelled 
vehicles could be employed for many of 
the purposes for which internal combus- 
tion engined vehicles are used. The sub- 
stitution of a small proportion of the 
latter by electrically propelled vehicles 
would, therefore, not result in any signi- 
ficant change in the level of atmospheric 
pollution. It is also necessary to remem- 
ber that many factors other than air 
pollution have necessarily to be considered 
in making a decision as to the relative 
merits of one form of vehicle over another. 

With regard to the point raised by 
Mr. Batey, it was the authors’ intention 
to imply that the maker’s recommended 
pump setting should on no account be 
exceeded in an attempt to gain greater 
power output from an engine. Derating 
of engines should be regarded as an 
additional precaution to be taken when- 
ever possible. 

Mr. Styles stated that he did not regard 
himself as competent to comment upon 
the medical points raised by Doctor 
Tomlins. London Transport had, how- 
ever, provided the Medical Research 
Council with every facility for conducting 
investigations, the results of which had so 
far failed to show that air pollution 
arising from diesel engine exhausts was 
notably hazardous to health. Neverthe- 
less there was no intention to relax efforts 


to reduce such pollution to a minimum. 

The reference to the greater volume of 
exhaust emitted by diesel engines could 
be misleading as the greater volume is 
merely a reflection of the fact that a 
diesel engine can be operated with a large 
excess of air. The greater exhaust 
volume is thus attributable to dilution of 
combustion products with air which 
cannot in itself be regarded as an objec- 
tionable feature. For a given power 
output the diesel engine consumes fuel at 
a lower rate and produces a smaller 
quantity of actual combustion products 
than an equivalent petrol engine. 

The remarks made by Mr. G. C. Smith 
regarding London Transport’s vehicles 
were appreciated. Every endeavour is 
made to prevent operation in service of 
vehicles emitting objectionable smoke but 
isolated occurrences could not entirely 
be obviated. If desired, notification of 
any such vehicles observed in service 
could be made to the Public Relations 
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Officer at 55 Broadway, who would 
convey any information provided to the 
right quarters. 

Finally, with regard to the written con- 
tribution from Mr. McGlashen, it would 
seem that some misunderstanding of the 
paper may have occurred. 

The main point which the authors 
wished to make was that other things 
being equal, a heat engine which con- 
sumes a smaller quantity of fuel per unit 
of useful power output must be potentially 
less likely to cause air pollution than one 
with a lower overall efficiency. The 
argument naturally cannot be applied to 
the generation of power by devices not 
dependent upon combustion of fuel and 
account must also be taken of other 
factors such as location and the precise 
nature of the products of combustion 
emitted. Whatever else might be said 
internal combustion engines on vehicles 
certainly cannot be accused of giving rise 
to pollution of the atmosphere by grit. 


The Administration of the 
@lean-Air Act; 1956 


tie oOIViEs. POUNDS. ON, Eis. PRAGTICAL 
APP letC ArhON 
By 
M. Lindsay Taylor, LL.B. (Lond.) 


Town Clerk, Tottenham 


General Administration 


1. In Circular 64/56 the Ministry 
of Housing and Local Government 
stated that “the provisions now 
brought into force by the Order’”’ 
(i.e. Clean Air Act, 1956 (Appointed 
Day Order 1956)) ‘* deal inter alia with 
the installation of new furnaces, the 
height of chimneys, smoke control 
areas, pollution from colliery spoil- 
banks, research and publicity, and the 
making of building byelaws.’’ The 
remaining provisions of the Act re- 
lating to dark smoke and grit and dust 
from furnaces will come into force on 
a date, according to the Ministry, “ in 
the earlier part of 1958’. 

2. Local authorities should, there- 
fore, be in a position now to plan the 
administrative arrangements they think 
will best suit the needs of their areas, 
and many will no doubt have already 
done so. Those in industrialised urban 
areas will of course need to give the 
most thought to this question. 

3. So far as local authority mem- 
bers are concerned, the functions of 
the Act are, in the main, so closely 
connected with Public Health that the 
Public Health Committee would be 
the obvious choice of a Committee to 
which the work of administering the 
Act should be entrusted. Except in 
very large authorities and in areas 
where sub-committees are freely uti- 


39 


lised, it should not be necessary for a 
sub-committee to be specially set up 
for this purpose. Some Councils, it 
is believed, have appointed a special 
Committee for the purpose of dis- 
charging Clean Air functions, but 
such appointments are hardly likely 
to be common. 

4. Irrespective of what committee 
arrangements are chosen it is prac- 
tically certain to be the Public Health 
Department which will carry the heat 
and burden of the day in the Act’s 
practical application. Indeed without 
the Medical Officer of Health and the 
Public Health Inspectors no authority 
could tackle this work. It will, how- 
ever, result in a substantial additional 
burden for those officers and the 
opportunity should be taken of re- 
considering the distribution of the 
duties and responsibilities of the staff 
concerned, in the light of the new 
responsibilities for dealing with atmos- 
pheric pollution. 

5. Although duties of inspection 
will be much increased when the Act 
has been wholly brought into operation 
there is already much detailed work 
to be undertaken where Smoke 
Control Areas are sought to be 
established, (paragraphs 43 to 46 of 
the Ministry’s Memorandum on 
Smoke Control Areas* forwarded 


* hereinafter called “*‘ Memorandum S.C.A.”’ 


with Circular 64) including at least 
one visit to each premises proposed to 
be included in the Order. It may be 
advantageous for the Engineer and 
Surveyor’s Department, which may be 
concerned with Building Byelaws, to 
make joint inspections in this par- 
ticular instance, by means of their 
Building Inspectors or Building Sur- 
veyors for the purpose of preventing 
overlapping visits. This might also 
be useful in connection with inspec- 
tions of works of adaptions carried 
out by owners or occupiers after the 
confirmation of an Order. 

Close co-operation between all 
Departments of the authority, co- 
ordinated where appropriate by the 
Clerk, is in any case essential if the 
detailed administration of the Act is 
to be smoothly carried out, particu- 
larly in the case of Smoke Control 
Areas. 

6. In other circumstances liaison 
with outside interests is necessitated 
by various provisions of the Act and 
the suggestions in the Miunistry’s 
*“ Explanatory Memorandum on Mis- 
cellaneous Provisions’’* as in the 
following cases. 

New Furnaces. Here the plans (if 
the applicant desires to submit them) 
will go to the Engineer and Surveyor’s 
Department, but consultation is 
necessary with the Public Health 
Department (para. 9 Memorandum 
M.P.). Under para. 10 an outside 
opinion is suggested as being desirable 
in some cases and also reference is 
made to the appointment of advisory 
panels. 

Height of Chimneys. Plans’ of 
chimneys will also go to the Engineer 
and Surveyor’s Department and simi- 
lar remarks apply. 

Alkali, etc. Act, 1906. Under Section 
17(1) virtually all forms of pollution 
from premises controlled under the 
above Act are subject to control by the 
Alkali Inspectorate. When, however, 
Sections 1, 5 and 16 of the Clean Air 
Act are in operation, local authorities 
will be able, subject to the Minister’s 
consent, to take proceedings for 


* hereinafter called ‘‘ Memorandum M.P.” 
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offences under these Sections. Also 
the local authority may apply for an 
Order removing premises controlled 
under the Alkali Act from the ambit 
of Section 17(1) (Memorandum M.P.., 
paragraphs 20-24). 

Colliery Spoilbanks. The former 
Public Health Act powers of local 
authorities are replaced in the main 
by section 18 of the Clean Air Act 
(except for old deposits disused at the 
passing of the Act). The Memoran- 
dum M.P. refers to the special study 
of the problem by the Alkali In- 
spectorate over many years and in- 
vites local authorities to consult with 
the Alkali Inspectors and to take 
advantage of their experience in deal- 
ing with the technical problems 
which arise (para. 31). 

Crown Premises. Where an interest 
belonging to the Crown exists but the 
Crown is not the occupier of the 
premises, the Act as a whole will apply, 
but where the premises occupied for 
the public service of the Crown or for 
the purposes of a Government Depart- 
ment are within a Smoke Control 
area it will be the local authority’s 
duty, “in proper” ‘cases,’ to. Feport 
emissions of smoke to the responsible 
Minister. Where premises occupied 
by a visiting force, as defined in the 
Visiting Forces Act, 1952, are con- 
cerned, the report is to be made to the 
Government Department responsible 
for the occupation of the premises 
(Memorandum M.P. paragraphs 34 
to 37). 

Research and Publicity. The powers 
of local authorities as extended by 
Section 25 of the Clean: Air Act will 
enable research and publicity work to 
be undertaken in relation to the 
problems of air pollution in the 
following ways :— 

(a) undertaking, or contributing to- 
wards the cost of, investigations 
and research; 

(6) arranging for the publication of 
information; 

(c) arranging for lectures and ad- 
dresses, and holding discus- 
sions; 

(d) displaying pictures, films or 
models, and holding exhibitions; 


(e) preparing, or joining, or contri- 
buting to the cost of preparing 
films, models or exhibitions to 
be displayed or held under the 
preceding sub-paragraphs. 

While local authorities’ Health 

Departments will already have had 
experience of arranging Public Health 
exhibitions and similar local events in 
a number of cases, the widened powers 
will involve collaboration on a wider 
basis with the other appropriate 
officers of the local authority, in- 
cluding Public Relations and In- 
formation Officers and in seeking the 
co-operation of the local press in con- 
nection with such arrangements. 


Joint action between local authorities 


7. Here several possibilities will need 
consideration. First, the total relin- 
quishment by several authorities of all 
their powers under the Act to a Joint 
Committee under the Local Govern- 
ment Act, 1933, Sections 91—and, in 
London, 97—and Clean Air Act, 
Section 31 (5); secondly, the com- 
bination of two or more local authori- 
ties for the purposes of declaring an 
area to be a smoke control area for the 
whole or a part of their districts 
(Clean Air Act, Section 31 (3)), and, 
lastly, an exchange of information 
between adjoining local authorities 
with a view to co-ordination of effort 
(Memorandum S.C.A., para. 34). 


Joint Consultations 


8. Action by local authorities is still 
proceeding, and, at the date of pre- 
paring this paper, the writer under- 
stands that the following consulta- 
tions are taking place or have been 
suggested : 

(a) Metropolitan Borough Councils 
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with a common boundary to the 
City of London (Finsbury, Hol- 
born, Shoreditch, Stepney, City 
of Westminster, Bermondsey 
and Southwark). 

Chislehurst and Sidcup Urban 
District Council with Woolwich, 
Lewisham, Bexley, Bromley and 
Dartford Municipal Boroughs, 
Orpington Urban District Coun- 
cil and Dartford Rural District 
Council. 

Wrexham Municipal Borough 
and Wrexham Rural District 
Council. 

(d) Royton (Lancs.) Urban District 
Council and adjoining authori- 
ties. 

(e) Croydon County Borough and 
adjoining authorities. 

(f) Middlesex Borough and Dis- 
trict Councils’ Association. 

(g) Edmonton Municipal Borough 
and adjoining authorities. 

(h) Leyton Municipal Borough and 
adjoining authorities. 

Lastly, all the local authorities in 
the geographical county of Warwick- 
shire (with the exception of the City of 
Birmingham and two rural district 
councils) have joined together in 
establishing the “‘ Warwickshire Clean 
Air Council’? which is an advisory 
and technical body with the object of 
abating the pollution of the atmosphere 
and of assisting member authorities to 
implement the Clean Air Act, 1956. 


(5) 


(c) 
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(2) A CRITICAL SURVEY 


=) 
G. Graham Don, J.P., M.R.S.A. (Scot.) 


Lecturer in Public Health, London School of Hygiene and Tropical Medicine 


Since the Society may claim to be 
one of the parents of the Clean Air 
Act, it is understandable that you 
should have a natural interest in the 
health of this baby. 

We know from experience that when 
he becomes an adolescent we will 
alternate between rage and sorrow at 
his shortcomings, and it may now be 
advantageous to try to make a calm 
and unbiased assessment of his merits, 
even at this early age. 

Certainly the period of gestation 
has been a long one. Coal has been 
mined in England for well over a 
thousand years, and throughout that 
time men have warmed their hands at 
its glow and blackened their lungs in 
its smoke. Suspicions about its 
damaging effect on health are not new. 
Writers have complained about it 
from the days of that eloquent but 
long-winded disciple, John Evelyn in 
16611 to the annual report of the 
Medical Research Council for 19567. 
William Farr, the father of Medical 
Statistics, in the first report of the 
Registrar-General in 1839? commented 
on the higher incidence of tuberculosis 
in towns as compared with country 
areas, and concluded that: 

“the source of the higher mortality in 
cities is to be found in the insalubrity of 
the atmosphere.”’ 

Ten years later Sir John Simon in his 
first report as Medical Officer of 
Health to the City of London‘ said: 

*“T would likewise beg leave to suggest 
whether it might not be practicable for 
your Honourable Court to regulate the 
operation of establishments which evolve 
large volumes of smoke. The exterior 
dirtiness and dinginess of London depend 
mainly on this cause; and the same 
influence, by rendering domestic cleanli- 
ness difficult and expensive, creates an 
additional impediment to its cultivation. 
People naturally despair of cleansing that 
which a day’s exposure to the atmosphere 


blackens again with soot; or they keep 
their windows shut, breathing a fusty and 
unwholesome air, in the hope of excluding 
the inconvenience. Now when it is 
remembered that all the smoke of London 
is but so much wasted fuel, it must surely 
be felt that the enforcement of measures 
for its consumption would be of interest to 
all parties; amply economizing to the 
manufacturer, whatever might be the 
trifling expense of appropriate arrange- 
ments, while it would relieve the public of 
that which, cailed by the mildest name is a 
nuisance and a source of heavy expense.”’ 
Modern Public Health Officers will 
doubtless understand his feelings when 
more than forty years later he records 
that there has been no improvement.® 
‘There are immense masses of our 
population, the inhabitants for instance, 
of London and of many chief manufac- 
turing towns, who endure without revolt 
or struggle the extremeties of general 
Smoke Nuisance; not only condoning the 
fact that the nuisance is of painful injury 
to an appreciable proportion of persons, 
and in certain states of weather kills many 
of them; but further accepting, as if in 
obedience to some natural law, that their 
common life shall in great part be excluded 
from the pure light of day—that incom- 
parable source of all physical gladness— 
by an ignoble pall of unconsumed soot; ” 
How Simon would have welcomed the 
resolution of his Honourable Court 
passed on 2nd October, 1955, declaring 
the City of London a Smokeless Zone 
some 107 years after the advice 
contained in his first report to them. 
The “insalubrity of the atmo- 
sphere” has, on occasions been 
responsible for a marked increase in 
the death rate, and the Meuse Valley 
incident in Belgium in 1930, when 
more than sixty: people died, the 
serious fog at Donora, Pennsylvania 
in 1948 when eighteen people died in a 
fortnight, seventeen being on _ the 
fourth and fifth days after the onset of 
the fog, and in 1952 when the most 


serious fog on record was responsible 
for almost 4,000 deaths in London‘, 
are the best known examples. 

No-one would welcome such out- 
breaks, but it is easier to measure the 
damage they cause than it is to assess 
their effect on the public conscience. 
Many of our cities owe their pure 
water supply to the fear engendered by 
an outbreak of cholera, and the early 
nineteenth century drive for improved 
Sanitation gained its impetus less from 
compassion for the victims than from 
an ever present fear for the safety of 
the persons of those in authority. 
There is reason to think that the 1952 
London fog was felt in Whitehall as 
well as in Smithfield. Unfortunately, 
men are much more interested in the 
results of air pollution than in its 
causes, and the alarm and indignation 
provoked by a bad fog tend to be 
dispersed with the first wind that 
blows. The new Act is a most welcome 
sign that we have at last abandoned a 
policy of piece-meal curative measures 
which have shown little result and are 
now committed to a new policy which 
is both positive and preventive, based 
on the establishment of Smoke Control 
areas. 


Smoke Control Areas 


The Smoke Control area is the 
backbone of the new attack on air 
pollution. It is the first organized 
attempt to tackle the problem of the 
domestic chimney and the approach 
is a positive one. The development of 
the slow combustion domestic grate 
suitable for burning smokeless fuel is 
one of the most promising post-war 
advances in housing and the fact that 
they will rank for grant should do 
much to overcome opposition to the 
declaration of a smoke control area. 
No doubt the cry of liberty will be 
heard in the land, but the liberty to 
pollute one’s neighbour should at 
least require a licence. 

The principle laid down in the 
celebrated case of Rylands vy. Fletcher 
in 1868,’ and succinctly stated as *“* He 
whose filth it is must keep it in,” is a 
sound principle. The smoke control 
area iS no more than a practical 


43 


application of that rule. Our neigh- 
bour has no more right to pollute the 
air we breath than he has to foul the 
water we drink and he should be held 
responsible if he transgresses in either 
respect. 

The smoke control area is undoub- 
tedly right in principle but it may be 
open to question whether the accepted 
method of operating the rule is the 
right one. The present general ten- 
dency is to confine such an area to the 
business centre of cities where its 
provisions can most readily be en- 
forced. This will inevitably result in a 
small smoke-free area being surroun- 
ded—and it may well be obscured—by 
heavy pollution from a highly indus- 
trialized vicinity. It is suggested that a 
smoke control area should be at least 
large enough for the inhabitants to see 
a positive benefit from their abstention. 
The innovation of a green belt is now 
well established as a desirable and 
generally accepted feature of town 
planning. Can we now enforce a 
fresh air ring around our cities, 
extending gradually towards the 
centre? Suburbia has normally little 
industry and might well be an area 
where good results would most readily 
be seen and appreciated. By a 
similar process of reasoning is there 
not an argument for dealing with 
areas, first, where little smoke is 
produced? In a rural county the 
pollution from a single chimney is a 
more obvious desecration of the 
landscape than is a smoky chimney 
among its fellows in an industrial 
area. Air pollution is a problem within 
the wide field of preventive medicine 
and the prevention of new sources of 
pollution is at least as important as 
the elimination of the existing ones. 


Administration 


Mr. Marsh in his text-book says®, 
‘‘ If we are to make a final assault, on 
a requisite scale, on air pollution, it 
will be necessary to survey the 
organization needed to direct and 
administer the operation.” 

The Beaver report® recommended 
that the powers of the Alkali Inspec- 
torate be extended to include smoke 


prevention from the scheduled pro- 
cesses, but that the general administra- 
tion of the Clean Air Act should 
remain with the Local Authorities. 
““We have considered, but discarded, 
suggestions that more satisfactory results 
would be achieved if the duty were placed 
upon some other body, e.g. the national 
board, regional boards, or county councils. 
Although it is true that air pollution 
knows no boundaries, its origins are 
local, and with certain exceptions we 
consider that prevention can best be 
enforced by the local authority on the 
spot.” 
I would submit that this is the least 
satisfactory part of an otherwise 
excellent Report. A system of admin- 
istration which has a civil servant 
standing watching one chimney while 
at the same time a local government 
officer is keeping an identical vigil on 
the chimney next door can hardly hope 
to escape criticism. The relationship 
between the Alkali Inspector and the 
Public Health Inspector, cordial though 
it is, Should rest upon a more stable 
foundation. I would submit that the 
Public Health Inspector is a general 
practitioner and the Alkali Inspector a 
specialist in the work of air pollution 
and there is undoubtedly need for both 
kinds of officers. But the very nature 
of the relationship requires that they 
should not work independently, but as 
equal partners in a team of experts. 
As between the Central and Local 
Government there seems to be no 
doubt that we, as a nation, prefer 
Local Government, and any further 
extension of the Central powers would 
probably be vigorously resisted. Even 
if it is generally agreed that the duty is 
one for local government there remains 
a wide scope for argument as to 
which type of authority should dis- 
charge it. No answer can be given to 
this question without considering the 
future structure of local government 
and the availability of trained staff. 
The present government has recently 
published a white paper on Areas and 
Status of Local Authorities in England 
and Wales’. It 1s not the most 
satisfactory of documents. It seems 
uneasily aware of the need for 
reformation, but lacks the zeal of the 


reformer. It is said to be based on 
agreed proposals but as all the 
parties to the agreement were clearly 
united in their determination to yield 
nothing the result hardly lives up to 
the Minister’s description “‘ a bold and 
comprehensive overhaul.” To compli- 
cate matters further there seems to be 
some doubt as to what was, in fact, 
agreed. Professor Finer has said," 
‘““the agreed proposals are often so 
obscure or ambiguous that they 
permit considerable re-interpretation.” 

The problem of the conurbation is 
stated, but not resolved. Their com- 
plexity is well illustrated by the fact 
that the South Lancashire wen casts 
it shadow over two counties, seven 
county boroughs, fifteen non-county 
boroughs, twenty-nine urban districts 
and one rural district; the last must 
surely suffer from a feeling of claustro- 
phobia. On the problem of the 
conurbation—a better title would be 
the adjective metropolitan—we seem 
to be no nearer the solution than we 
were after the Tyneside Report in 
193412, when a bold solution was 
rejected by a government bent on a 
policy of appeasement. Since that 
time the Ministerial contribution to 
solving the problem of the conurbation 
has been confined to alternately 
shaking the head and scratching it. 
We are now promised two Local 
Government Commissions and a Royal 
Commission, the latter “‘ to examine 
the present structure and working of 
local government in the Greater 
London area,”’ and it is to be hoped 
that the Minister’s description of his 
policy may be at least prophetically 
accurate. 

It is agreed that the conurbation— 
that ugly manifestation of the herd 
instinct—is clearly unsuited to be an 
all purpose authority but the fact that 
a Metropolitan Authority cannot 
perform every service is not an 
argument against permitting it to 
perform any service. The largest 
conurbation of them all—London—is 
an efficient local authority unit for at 
least two services, police and water, 
and both these duties are carried out 
with commendable efficiency. It is 


interesting to recall that a Metropoli- 
tan Police Force was proposed as long 
ago as 1785 in a Bill introduced by 
Pitt but was rejected, largely through 
the opposition of the City of London, 
whose alderman felt that their authority 
would be threatened by it. The Force 
was eventually established by the 
Metropolitan Police Act of 1829 
which closely followed Pitt’s Bill, but 
prudently excluded the City of London 
from its effects. 

Similarly, the Metropolitan Water 
Board was created in 1903, when it 
took over the undertakings of the 
eight water companies which were then 
supplying London with water. 

I would claim that these two 
examples show that a Local Govern- 
ment unit with a population of several 
millions is not necessarily too large for 
efficiency if confined to specific and 
suitable objects. Smoke is no more 
local than crime or the need for a pure 
water supply and it is submitted that 
there xis.cameca fOr diy number. of 
Metropolitan Clean Air Boards, ad- 
ministered by joint representatives of 
the Local Government areas served by 
the Boards, and covering each of the 
present conurbations. The officers 
serving such a Board would include a 
Medical Officer of Health, a Combus- 
tion Engineer, an Alkali Inspector, 
two representatives of local industry, 
a member of the Clean Air Society and 
a representative of the Ministry who 
could, if thought fit, attend as an 
observer. 


Staffing 


No real advantage will come from 
the new Act unless we face the 
unpleasant fact that its benefits will 
have to be bought for the community 
in hard cash. This will mean, in the 
first place, more Public Health Inspec- 
tors trained in the technical work of 
smoke abatement. The Royal Sanitary 
Institute was the pioneer in this field, 
as in many others, and was advocating 
examinations for Smoke Inspectors as 
long ago as 1908 and ran the first 
examination in 1914. Since that time 
over a thousand candidates have 
qualified and the annual number is 
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increasing each year. In 1956, fifty- 
four candidates were successful (a 
record number), and it seems certain 
that this pass list will be exceeded 
next year.1? Even so, the output is 
clearly inadequate to meet the demands 
of the day. The recent working party 
Report on the Recruitment, Training 
and Qualification of Sanitary Inspec- 
tors said?*: 

*“Smoke abatement, or atmospheric 

pollution, is a subject to which increasing 
attention is being given. It is clear that 
the full duties which may be performed 
by a sanitary inspector in relation to 
atmospheric pollution call for a high 
degree of technical knowledge. While this 
work is more extensive in large industrial 
towns it cannot be ignored in rural 
districts especially in view of the modern 
tendency to disperse industry.”’ 
It_ also. found that 37 -per.cent: of 
Sanitary Inspectors gave no time to 
this duty and only 2-2 per cent of 
inspectors spend more than 50 per 
cent of their time on this work. It may 
well be that owing to the extreme 
shortage of inspectors a high propor- 
tion of their time had to be devoted to 
more urgent claims. 

It is nevertheless clear that either 
many more inspectors will have to be 
trained in smoke abatement or this 
function concentrated among fewer 
inspectors. 


Clean Air Councils 


The success of such bodies as the 
Central Housing Advisory Committee, 
ensures that we will extend a welcome 
to the Clean Air Council, which has 
now been formed. There are already a 
considerable number of organizations 
with objects of a substantially similar 
kind including the Department of 
Scientific and Industrial Research, the 
Coal Utilization Research Association, 
the Solid Smokeless Fuel Federation 
and the National Coal Board, the 
British Electricity Authority and the 
Society for Clean Air, and there is 
clearly a need for co-ordination of the 
activities of these various bodies so 
that their energies may be put to the 
fullest use. I would suggest however, 
that the need today is not for more 
research—important though that is— 


tion must take time to gather up the 
required momentum, and a great deal 
cannot be expected during this, its 
first year. The question is therefore 
not what has been attained so far, but 
rather what indications are there that 
the requisite rate of progress is going 
to be attained, and when. It is on 
this basis that an attempt has been 
made to prepare this progress report. 


Plans for Control Areas 


As far as is known, over a hundred 
local authorities are considering plans 
for smoke control areas, and over 
thirty Orders have been drafted and 
submitted to the Minister for approval. 
As far as numbers are concerned, this 
may be regarded as a satisfactory 
beginning, but as far as can be seen, 
the acreages, or number of houses and 
other premises, involved are very 
modest, so that the aggregate area 
falls very short indeed of the annual 
target of 300,000 acres, or 1-5 million 
tons of coal replaced. This may well 
be, in part, because local authorities 
consider it desirable to start with small 
pilot schemes, but it also seems likely 
that in many cases the cost of grants 
for conversions is causing misgivings, 
which are leading to a very cautious 
and slow-moving policy. The burden 
on the rates can be seen, only too 
plainly; the savings due to cleaner 
air, in cash, health and amenities, are 
more difficult to appreciate and 
accept. It is still not generally under- 
stood that it is much cheaper to spend 
money on clean air measures than not 
to do so. 

Another reason that appears to be 
holding back at least a few local 
authorities is that until the Clean Air 
Act is fully operative in respect of the 
control of industrial emissions, it 
would be inexpedient to take action 
against domestic smoke. One autho- 
rity, in fact, has shelved a scheme for a 
smoke control area on the mistaken 
grounds that they will be unable to 
take any action at all against in- 
dustrial smoke until the end of the 
temporary (seven years) defence re- 
lating to structural changes. 

Finally, some authorities appear to 
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be moving more cautiously than they 
should because of uncertainty about 
the availability of smokeless fuels, 
perhaps because of local difficulties 
affecting certain fuels. This point 
takes us to the second of the factors 
being considered. 


Availability of Fuel 


The problem of supplying smokeless 
methods of heating to the whole of the 
black areas, through the progressive 
extension of smoke control areas, was 
fully discussed in the Beaver Report, 
and has been further amplified in 
many recent papers and discussions, 
and it is not necessary here to re- 
capitulate the requirements that have 
been indicated. 

Although smokeless solid fuels 
remain the key factor, it is desirable 
not to overlook the other types of 
fuel and power which, the more they 
are used, will reduce the level to 
which solid fuel production must be 
raised. 

Gas; electricity and. oil aré* the 
smokeless mediums that can be used, 
in various ways, in smoke control 
areas. If they are used in place of, 
as distinct from being used in addition 
to, raw coal, they are directly assisting 
in the solution of the problem of 
providing enough solid smckeless fuel 
to take the place of the discontinued 
coal. We are informed by authorities 
concerned with each of these fuels 
that they can expand supplies to meet 
all likely demands. For the gas 
industry, for example, we are told 
that: 


** As soon as a firm trend in demand 
for smokeless fuels can be distinguished, 
the industry can review its present plans 
for gas and coke production so as to 
allow for a larger output of both.”’ 


One of the Area Gas Boards stresses 
the possibilities of increasing the 
domestic use of gas by means of two- 
part tariffs: 


“The Board are endeavouring to 
promote additional sales of gas, par- 
ticularly for space-heating purposes, 
through the introduction of  pro- 
motional two-part tariffs for domestic 
consumers. The extent to which gas 


will be used to replace solid fuel will 
depend to a great extent on the success 
or otherwise of these promotional 
tariffs. Although in many circum- 
stances gas is cheaper for living-room 
heating than the conventional coal or 
coke fire, the traditional public pre- 
ference for the open fire has to be 
overcome.”’ 


Electricity can also be made avail- 
able for a considerably increased 
space-heating load, but the extent to 
which it will be so used, again in place 
of raw coal, in smoke control areas 
depends in part on its price, as with 
gas, and in part on the method to be 
used. It is hoped that the gradually 
increasing proportion of power from 
nuclear stations will tend to reduce 
costs, but equally important is the 
question of the load factor. We are 
informed that: 

** Electricity Boards wish to develop 
off-peak loads, and we would prefer it 
if all our new space-heating load were 
of an off-peak character. In conse- 
quence, we take an active interest in the 
development of electrical floor warm- 
ing, which is ideal for new buildings. 

‘*“ As regards existing premises, the 
block storage heater is the only really 
successful answer to the problem, but 
unfortunately at present it can only be 
sold for installation in commercial and 
industrial premises due to purchase tax 
restrictions. I believe the Treasury 
have this matter under consideration, 
and we are hoping that it will soon be 
possible to install block storage heaters 
in all types of buildings.”’ 


The use of oil for domestic pur- 
poses is growing, both for central 
heating and for individual convection 
heating, and this trend may so develop 
and become popular that a useful load 
can be taken by oil in the smoke 
control areas. Ample supplies are 
said to be available, or can be made 
available, for any demands likely to 
be made. 

The most generous estimates of the 
parts that may be played by gas, 
electricity and oil in the smoke 
control areas still leave a substantial 
problem of production and distribu- 
tion of solid smokeless fuels, which 
must be solved if the smoke control 
areas are to come into being at the rate 
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indicated at the beginning of this 
report. 

It is not easy to sum up the solid 
fuel situation clearly and concisely. 
Much is said about the availability 
of solid smokeless fuel without refer- 
ence to whether the statement refers 
to the situation (qa) as it is now; (b) as 
it will be when the present modest 
schemes for smoke control areas are 
put into operation; or (c) as it would 
be if progress were being made at the 
desired rate of 1:5 million tons of coal 
replacement per annum. 

Much is said about shortages of 
smokeless fuel, which generally prove 
to relate either to purely local short- 
ages, temporary shortages, or shortages 
of ‘the’ special; or named, fuels; the 
production of which is more cir- 
cumscribed than that of coke. 

On the other hand, statements are 
made that adequate supplies of smoke- 
less fuel are available, and _ these 
usually refer to local or temporary 
surpluses of coke, such as_ those 
likely to occur after a mild winter. 

A recent Parliamentary reply to a 
question on smokeless fuel production 
is of interest: 


Mr. Nabarro asked the Paymaster- 
General the output of smokeless fuel in 
the United Kingdom during the last year 
for which figures are available; and what 
estimate he has made of the prospective 
output of such fuels during each of the 
next five years. 

Mr. Maudling: Total production of 
solid smokeless fuels in 1956 was about 
34 million tons, excluding hard coke 
supplied to blast furnaces and foundries. 
Production in 1957 will probably be at 
about the same level. In subsequent 
years it will largely depend upon demand. 
and I have no reason to believe that 
shortage of supplies will delay progress 
under the Clean Air Act, 1956. 


Here again may be noted the refer- 
ence to future production largely 
depending on demand, and the un- 
certainty as to whether progress under 
the Clean Air Act means progress at 
the present rate or at the greatly 
accelerated rate that is hoped for. 
The 34 million tons of fuel mentioned 
includes the natural smokeless coals 
as well as coke and the named fuels. 


Only about 5 to 6 million tons of 
the total is used for domestic purposes. 

The absence of precise factual in- 
formation on the situation that should 
be emerging is further illustrated by 
Parliamentary questions and answers 
on 15th April last: 

Mr. Moyle asked the Paymaster-General 
the tonnage of natural solid smokeless 
fuel, manufactured solid smokeless fuel, 
other than coke, and smokeless briquetted 
fuels produced in 1954, 1955 and 1956 
respectively; and what is in his view the 
estimated total tonnage necessary to 
implement the provisions of the Clean 
Air Act, 1956. 

The Parliamentary Secretary to the 
Ministry of Power (Mr. David Renton): 
About 17 million tons were produced in 
each year. The smokeless fuel require- 
ment under the Clean Air Act will 


ultimately be met by coke, other solid - 


smokeless fuel, electricity, gas and oil, 
and it is impossible to estimate how much 
of the various fuels will be required. 

Mr. Moyle: May I conclude from the 
Parliamentary Secretary’s statement that 
there is sufficient smokeless fuel for the 
purposes of the Clean Air Act? If so, 
and having regard to the fact that 
domestic consumers of smokeless fuel 
will have a big part to play in ensuring 
clean air, will the hon. and learned 
Gentleman explain why domestic con- 
sumers have to wait for months before 
they can get a hundredweight of smoke- 
less fuel? 

Mr. Renton: The last part of the hon. 
Member’s supplementary question raises 
a distinct point. I assure him, however, 
that bearing in mind that it will inevitably 
take some years wholly to implement the 
Clean Air Act, we are confident that with 
increased production of the various fuels 
that will be needed, the requirements of 
the Act will be met. 

From the various generalized state- 
ments quoted above, it is possible to 
draw only generalized conclusions, but 
before doing so the situation with 
respect to the different types of solid 
smokeless fuel may be briefly reviewed. 

Gas coke must, of course, continue 
to supply the greater part of the 
required solid fuel, and, as has been 
noted, steps to review increased pro- 
duction will be taken “‘ as soon as a 
firm trend in demand” is apparent. 
We can expect coke to be increasingly 
assisted by increasing production of 
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the named fuels, including, it is hoped, 
the more freely burning “ super 
cokes ”’ of the Phimax and Cleanglow 
type. Production of Coalite and 
Rexco is also increasing, and for 1957 
it is expected that 550,000 tons of 
Coalite and 100,000 tons of Rexco 
will have been produced. Plans for 
further increases in output of both 
these fuels are mentioned in the 
current issue of Smokeless Air. It 
should be emphasized that all these 
free-burning fuels are suitable for any 
type of open fire and can therefore be 
used in smoke control areas without 
conversion of appliances. 

The production of Phurnacite and 
hard (or oven) coke, both mainly 
used in closed appliances, is also 
increasing. In 1956 nearly 4 million 
tons of hard coke were sold for 
domestic and industrial purposes, and 
the improved availability of Phurnacite 
is shown by the following annual 
production figures: 


1955 317,000 tons 
1956 384,000 _ ,, 
1957 640,000, 

(capacity) 


The possible development of new 
types of smokeless fuel, on which 
work is being done by the National 
Coal Board, must not be overlooked. 
Some increased availability of anthra- 
cite and other low-volatile coals may 
be hoped for as production in South 
Wales is improved. There is a pro- 
jected increase in annual output of 
2:5 million tons of coal in the South- 
West Region of the N.C.B. for the 
period to 1965. 

It had been hoped to indicate 
something of the regional variations 
in present supplies and future pro- 
spects that appear to exist, but it has 
not been possible to obtain enough 
information to make possible any 
useful analysis. An exception is the 
case of Scotland, where there is a 
shortage of carbonizing coal and an 
absence of plant for the production 
of the more free-burning fuels. The 
transport of smokeless fuels. from 
England or Wales to Scotland adds 
materially to their prices. The pro- 
blem deserves closer attention, in- 


cluding an examination of the possi- 
bilities of developing the production 
of processed peat, to give dry, com- 
pressed briquettes, as discussed in an 
article in the Summer, 1957 issue of 
Smokeless Air. 

Problems associated with the dis- 
tribution and domestic storage of solid 
smokeless fuels were raised at the last 
conference of the Society. They are 
concerned mainly with the regular 
supply of small quantities and the 
difficulties that arise when consump- 
tion rises steeply during spells of very 
cold weather. These are essentially 
economic questions; improved facili- 
ties for distribution must entail higher 
distribution costs, which are bound to 
be reflected in the price charged to 
ie consumer. . The question as=it 
concerns flats is admirably examined 
in a report of an inquiry by a joint 
committee of the London Regional 
Committee of the Coal Utilization 
Council and the Institute of Housing, 
entitled The Delivery and Storage of 
Solid Fuel in Flats. 

The conclusions that may be drawn 
from this report may be summed up as 
follows: 

1. The general situation has not 
changed to any significant extent since 
it was analysed by the Beaver Com- 
mittee, especially in the Appendix to 
their report by the ‘late- Dr. G. E: 
Foxwell. It is not yet possible to say 
whether the developments that are 
now being made, or are probable in 


the near future, are adequate for the 
desired programme. 

2. There is likely to be enough of 
all kinds of smokeless fuel to meet the 
needs of the smoke control areas at 
present being planned. 

3. Increased production in a major 
sense will follow only from increasing 
pressure by local authorities seeking 
to create smoke control areas at a rate 
more nearly approaching the coal- 
replacement target of 1-5 million tons 
a year. 


Really satisfactory progress depends, 
in short, on local authorities planning 
smoke control areas on a scale which, 
because they threaten to cause a real 
shortage of smokeless fuel, may have 
to wait for some years before they 
can be established. It is quite wrong 
for local authorities to defer their 
plans for smoke control areas until 
the supplies of smokeless fuel are 
more certain. It must be remembered 
that Orders will not be given Minis- 
terial approval unless fuel supplies are 
adequate, and a long queue of such 
Orders waiting for approval is perhaps 
the best way of ensuring that pro- 
duction is being continuously ex- 
panded. 


This report has been prepared by 
the Director on the instruction of 
the Executive Council, but the views 
expressed are not necessarily those of 
the Council. 


Discussion 


M. Lindsay Taylor, in introducing his 
paper, made a special reference to that 
part of paragraph 6 of the paper which 
related to the Alkali, etc. Works Regula- 
tion Act, 1906. Mr. Taylor pointed out 
that the Beaver Committee had recom- 
mended that smoke control should be 
added to the duties of the Alkali Inspectors 
and that the number of industries 
scheduled to that Act should be extended. 
The Minister had announced in October, 
1956, that he was proposing to bring a 
number of new processes within the 
Alkali Acts by an Order to be made 
under Section 4 of the Public Health 
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(Smoke Abatement) Act, 1926. These 
were metallurgical works, power stations, 
gas works, coke works, ceramic works and 
lime works. This extension, if made, 
would, of course, reduce the powers of 
local authorities in relation to smoke 
emissions from the industries mentioned 
by depriving them of the right to prosecute 
in such cases without the consent of the 
Minister. 

Mr. Taylor pointed out that a local 
Inquiry had been held in May and June 
last into this proposal when the leading 
manufacturers, trade federations and 
Boards concerned with those industries 


had appeared in support of their repre- 
sentations, and the Association of Muni- 
cipal Corporations and the Sheffield and 
District Clean Air Committee appeared 
in opposition. The Minister’s decision 
was still awaited. 


W. R. McGrath (Association of Public 
Health Inspectors) said that Mr. Don in 
his paper had included an extract from 
one of the many reports of Sir John 
Simon. Having regard to Lord Mills’ 
reference the previous day to education 
as being of primary importance in the 
abatement of atmospheric pollution, it 
might be of interest to note that in 
another of Sir John’s reports he had 
written of “ the incalculable good of an 
education which would teach people to 
feel the comfort and profit of sanitary 
observances.” 

Mr. McGrath referred to the paragraph 
in Mr. Don’s paper headed “ Staffing,” 
and suggested that whilst the problem of 
the shortage of Public Health Inspectors 
should not be minimized, neither should 
it be exaggerated. The attractions of 
industry and the call-up of young men 
were among the causes, but they affected 
other departments of -the Town Hall 
especially those employing technical 
staffs. 

The General Council of the Associa- 
tion, and the generality of its members 
had done, and were continuing to do, 
much to remedy the position. It was 
largely a case of history repeating itself. 

Before the end of the last war a dearth 
of Public Health Inspectors had been 
anticipated by the Council of his Associa- 
tion. On its initiative and with the 
support of the Ministries of Health, 
Education, and Labour, a scheme for the 
training of ex-Service personnel had been 
successfully operated. The scheme was 
the first and he believed the only one 
embarked upon by any _ professional 
organization. So successful had it been 
for a time there had been a measure of 
unemployment among qualified Inspec- 
tors. 

When the decline had set in—and that 
had been largely the result of the unfor- 
tunate so-called interim decision of the 
National Negotiating Body dealing with 
the salaries of Inspectors---the effect of 
which was still with us—the Association 
had turned to other means to stimulate 
recruiting. 

For years the Association had pressed 
for a scheme of articled pupillage and in 
more recent times for paid pupillage, and 
as a result of its representation the Work- 
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ing Party on the Recruitment, Training 
and Qualification of Sanitary Inspectors 
had recommended to the Minister of 
Health that the paid pupillage scheme 
should be adopted. The Government 
had adopted the recommendation and 
local authorities had then been asked to 
put it into operation. 

Mr. McGrath gave some figures to 
illustrate the position more clearly. In 
the six years 1947-52, 1,771 candidates 
had been successful in the Board’s 
examination; in 1953-55 only 218 had 
been successful. In 1956 the figure had 
risen to 117 and in the current year to 
date 105 had passed the examination. 
The latter figure would increase by the end 
of the year and showed an improvement 
on the 1956 figure. 

So far as training was concerned some 
600 pupils were in varying stages of train- 
ing with over 1,000 authorities. In the 
** black areas ’’ referred to in the interim 
report of the Air Pollution Committee 
the staffing position was not too unsatis- 
factory. It was in those areas where the 
emphasis on smoke abatement must first 
be placed. 

The new Public Health Inspectors 
Education Board was well advanced in 
the preparation of a new syllabus of 
examination and more concrete proposals 
for the training of pupils. The syllabus 
was expected to be published shortly and 
he had no doubt it would be found that, 
in accordance with the Working Party’s 
Report and the implications of the Clean 
Air Act, a higher standard of knowledge 
of smoke abatement methods would be 
demanded of candidates. 

Mr. Don had referred to the Smoke 
Inspectors Certificate of the Royal Society 
of Health and Mr. McGrath endorsed all 
that he had said, but added that many 
Public Health Inspectors had qualifica- 
tions obtained by study at Technical 
Institutes in combustion engineering 
which were of equivalent value to the 
Society’s certificate. 

He looked forward to the day when the 
Education Board would be responsible 
for an examination which would enable 
them to issue a certificate of competency 
in all the duties of the office of Public 
Health Inspector. 

Local authorities should examine their 
establishments of Inspectors in the light 
of requirements for a forward period of 
say four or five years and plan for the 
filling of vacancies which would be known 
to occur in that period. The remedy for 
the shortage of staff which existed was in 
their hands. 


Mr. Don had quoted from the Working 
Party’s Report of the percentage of time 
spent by Public Health Inspectors on 
smoke abatement work, which was mis- 
leading. That information had been 
culled at a time when they had been 
working under the time-consuming and 
frustrating provisions of the nuisance 
sections of the Public Health Acts and 
the percentages he had quoted were now 
quite out of date. 


R. McGlashen (South of Scotland 
Electricity Board) said that he would like 
to supplement certain words of Mr. 
Marsh’s in the Report on “ The Avail- 
ability of Smokeless Fuels ’’—he wished 
to say why the Electricity Boards wished 
to develop a new off-peak load and what 
they were doing about it, and where space 
heating came into the picture. He 
explained that electricity generating plant 
was expensive; it got outdated in time 
and should not stand idle for too much 
of its useful working life if it could 
possibly be avoided. It was very much 
in the national interest that electricity 
load should be developed to a much 
greater degree than at present in the 
periods when demand was lowest. That 
particularly applied when most of the 
plant was available—that was when the 
least amount was out of service for over- 
haul. Both of those conditions were met 
with every night during the winter and to 
a lesser degree around midday in the 
winter. 

It so happened that those were the 
times of the day and of the year when 
electricity was useful for the very com- 
fortable and inexpensive thermal storage 
electric space heating, and it followed that 
a very considerable extension of that load 
would fit in well with the national interest 
in more ways than one. They would not 
have to build more generating stations to 
meet that type of demand than would be 
there already. The quantity of electricity 
available for that purpose would increase 
steadily, because the quantity of elec- 
tricity sold doubled every ten years and 
unless there was a drastic change in the 
pattern of usage there would be a similar 
tendency for availability of off-peak 
electricity to increase in a similar fashion. 

The use of electricity in that way led to 
considerable savings in overall generating 
costs and those savings were passed on 
to the consumer in the form of exception- 
ally low off-peak tariffs—sometimes at 
less than half the rate of unrestricted 
tariffs. 

With the growth of nuclear power, the 
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position outlined would apply with even 
greater force. Nuclear generating sta- 
tions, as at present designed, needed a 
steady load over each 24 hours, and 
generating economics even more favour- 
able to the off-peak load could be 
expected to make tariffs even more 
attractive. 

He hoped that the explanation would 
have made it clear that the policy of 
off-peak load development was not 
merely another attempt to sell more 
electricity, which was in any case selling 
itself on economics alone these days. It 
was an endeavour to shape the load in the 
national interest. 


F, E. Longhurst (North Thames Gas 
Board) referred to the statenient in the 
paper on “The Availability of Solid 
Smokeless Fuels ’’ that “‘ these free burn- 
ing fuels (Cleanglow, Phimax, Coalite and 
Rexco) are suitable for any type of open 
fire and can therefore be used in smoke 
controlled areas without conversion of 
appliances.” 

He explained that, although that state- 
ment was factually correct, it was, he 
thought, bad counsel for the individual, 
the community and the nation. The way 
ahead lay in the progressive elimination 
of the old type of fuel wasting domestic 
stool bottom grate and the substitution 
of gas ignited coke grates that would be 
capable of burning efficiently all types of 
solid smokeless fuels, whether they were 
traditional cokes or the new type of 
** super coke.” 

On such appliances (the cost of which 
was very low) 16 cwt. of ordinary coke or 
1445 cwt. of Cleanglow would do the 
work of one ton of coal. That approach 
to the problem of the domestic fire in 
smoke controlled areas assured a freedom 
of choice to the individual so far as fuels 
were concerned and economies in fuel 
usage both to the individual and the 
nation. The best advice therefore to all 
local authorities planning smoke control 
areas was to avail themselves of the 
technical help and advice that was freely 
given by all Gas Boards, on tested types 
of coke-burning appliances, that, when 
fitted, would give satisfaction and low 
fuel costs to the user. 


Councillor S. C. Piddington (Willesden) 
said he would like to speak on the avail- 
ability of smokeless fuels and their prices, 
and was pleased to be able to follow 
Mr. Longhurst of the North Thames 
Gas Board, because it was on the price of 
‘“ Cleanglow,”” the new smokeless fuel 


mentioned by Mr. Longhurst, that he 
wished to protest. 

He came from a borough that had 
been the first in the country to insist that 
all. their Inspectors must possess. the 
Smoke Inspectors Certificate, a borough 
that was over-industrialized by virtue of 
the fact that it had three power stations 
within the borough, two power stations 
right on the boundary, seven marshall- 
ing yards, and over 1,000 industries. 
Willesden claimed that on the question 
of industry they were making progress, 
in so far as they had full co-operation 
with them. They had been successful in 
getting one power station to convert all 
their pulverized boilers to oil firing, of 
which there were now no complaints. 
They had met Officers of the Central 
Electricity Authority with regard to 
another power station which, after dis- 
cussion, had been closed so as to enable 
plant modifications to be made, which, 
he thought, should eliminate any further 
complaints from that . power station. 
Willesden could, therefore, claim some 
measure of success with regard to 
industry. 

Councillor Piddington said that his 
Council had embarked on a campaign of 
public meetings, to educate its citizens in 
what clean air meant to them. In that 
respect they were grateful to the National 
Smoke Abatement Society through its 
Director, Mr. Arnold Marsh, who had 
spoken at their meetings. The Council 
had recommended to their citizens the 
types of smokeless fuels that were avail- 
able, but the latter had found that those 
fuels were practically unprocurable. He 
said that the Conference had heard on 
the previous day from the Minister of 
Power, Lord Mills, that it was his re- 
sponsibility to see that the fuels that were 
required were obtainable, that the quality 
was right, and that prices were reasonable. 
That had been the theme of all the con- 
ferences he had attended for the past six 
years. He had heard Mr. David Renton, 
Parliamentary Secretary to the Minister 
of Power, two weeks ago at Eastbourne, 
say the same thing; he had heard Mr. 
Enoch Powell, Parliamentary Secretary to 
the Minister of Housing and Local 
Government, the year before say the 
same thing, and he was wondering 
whether they had been sincere in saying 
they were interested in clean air and 
would do all in their power to help the 
Society and local authorities to achieve it. 
He considered that the Government and 
the nationalized gas boards were driving 
local authorities into the hands of vested 
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interest, namely the coal distributors. 
He said that, because he had had a letter 
from the North Thames Gas Board saying 
that the new fuel, ‘“* Cleanglow,” could 
only be obtained through certain coal 
merchants. He had tried the fuel and it 
could do all that was required; it could 
save local authorities pounds when they 
were considering their smoke control 
areas, in that it could be burnt in any 
open fire type of grate without the 
necessity of conversions. But he asked, 
and he sincerely hoped that the Executive 
Council of the Society would take note, 
at what price to the consumer? His 
Council had been informed that the 
North Thames Gas Board could produce 
the fuel at a reasonable price, but they 
had since found that the price as set 
down by the Minister and the Gas Board 
had the effect of adding another 
£1. 5s: 10d... per. 10n, -Of 228.7. per,.cws. 
which was the price when, and if, 
delivered by the coal merchants. Was 
that the reasonable price the Minister 
talked about. Why, Councillor Pidding- 
ton asked, couldn’t the Gas Board dis- 
tribute the fuel as they did their coke? 
Were these people sincere when they 
talked about clean air, when they were 
driving local authorities into the hands 
of vested interests? He very much 
doubted it. 


C. A. Watson (Scunthorpe) said he 
wished to say at the outset that he was a 
critic of the Clean Air Act. He believed 
in the saying “‘ Hard case makes bad 
law’ and in his judgment the Act was 
the result of two factors. Those were 
the shortage of coal and the London smog 
of 1952, the Act being the consequence. 
Indeed, the speech of the Minister the 
previous day had been such that, without 
the alteration of a single word, it could 
have been delivered to a conference of 
any coal utilization organization. 

Further, in the main it dealt only with 
the consequences of burning solid fuel 
by two classes of users, industrial and 
domestic. In so far as industrialists were 
concerned, incomplete combustion, the 
prime cause of smoke, was due either 
to negligence or indifference and the cure 
for pollution, or at least an almost cure, 
could be readily attained either by the 
use of appliances or having well-trained 
stokers. 

In regard to domestic users, these were 
the most defenceless members of the 
community and they ought not to be 
expected to bear the cost of any con- 
version and, despite the Minister’s con- 


fident predictions, suitable fuel in the right 
place could not be guaranteed and he had 
been very careful to avoid mentioning the 
very material factor which concerned 
domestic users, namely “* at a reasonable 
price.” 

A further criticism was that, apart from 
poor combustion of solid fuels, the bill 
was an attempt to deal nationally with a 
local problem and could not have any 
real success in any reasonable future and 
what was a greater weakness it did not 
attempt to deal with grit and fume 
emissions which were the result of 
industrial processes. 

Mr. Watson said that he personally 
was concerned with the conditions in 
Scunthorpe, a town of under 60,000 
population, which used more than two 
million tons of coal annually in industrial 
processes. That produced more than two 
million tons of steel per year, one-tenth 
of the steel production of the whole 
country. Expansion had been planned 
with the result that there were only three 
industrial chimneys in the town, one in 
the local laundry, one in the local milk 
processing establishment. 

There were ten blast furnaces turning 
out over a million tons of iron a year and 
rather more slag. It could be quoted on 
good authority that a greater weight was 
emitted from the top of the furnace than 
was tapped from the bottom, the emission 
being gas and grit. Further, there was a 
growing and developing practice of burn- 
ing oxygen over or in the bath of the steel 
furnace which resulted in a dense emission 
of red oxides from the chimneys. Beside 
that there were two big slag crushing 
works from which clouds of dust and grit 
entered the atmosphere at low levels. 

No single section of the Act gave the 
local authority any power to deal with 
those matters and Mr. Watson said that 
he was convinced that in many other 
authority areas problems of a comparable 
nature existed, about which they could 
do nothing. Because of the absence of 
powers and the complete failure of the 
Act to deal with processes other than the 
combustion of solid fuels he urged that 
the Society should start negotiations with 
National Societies or Federations of 
Industries with a view to research and 
subsequent remedial actions being under- 
taken so that they in the non-conurbation 
areas could discuss with local managers 
the problem of atmospheric pollution 
resulting from their processes. 

The previous week the Iron and Steel 
Federation had held a conference to 
which had been invited, amongst others, 
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representatives of the local authorities. 
At that conference the nature of the 
problems relating to atmospheric pollu- 
tion facing the industry had been explained 
and information had been given as to the 
steps being taken to minimize the effect 
of such processes. That he regarded 
as being an excellent example of the 
policy he was advocating and one which, 
if followed by other similar national 
bodies and if approached in the spirit of 
co-operation and mutual trust and under- 
standing, could do more to further the 
aims and objects of the Society than any- 
thing contained in the Act. 


E. J. Winfield (S.P.H.I., Castleford) 
said that, amongst other things, he had 
the honour to be the Chairman of the 
West Riding Clean Air Advisory Council 
and in that connection he welcomed the 
opportunity of supporting Mr. Lindsay 
Taylor’s pleas for joint action by local 
authorities. The West Riding Com- 
mittee had been in existence for thirty 
years and in the last twelve months with 
the advent of the Clean Air Act, had 
extended its activities to cover the whole 
of the West Riding of Yorkshire with the 
exception of the Sheffield district. 

It had always aimed at securing co- 
operation by local authorities and uni- 
formity of practice. Its latest project was 
the formulation of a panel of advisers 
to be at the service of authority members 
when dealing with prior approval. 

Mr. Winfield also said that he would 
like to support Mr. Graham Don’s plea 
for assistance in the replacement of old 
type ranges by modern appliances whether 
it be done in prescribed areas or not. He 
had raised this point at the Glasgow 
Conference and had pointed out that at 
the beginning of the century, it had been 
appreciated that the presence of privy 
middens were a threat to the health of 
the community and, in order to secure 
their conversion to the water carriage 
system, legislation had been introduced 
to enable local authorities to contribute 
50 per cent. of the cost of conversion. 

Surely, today the presence of out of 
date appliances was as big a menace as 
had been the old privy middens and their 
conversion was just as desirable. 

If it was sound policy to contribute to 
the cost of converting privy middens, it 
was equally sound to contribute to the 
cost of converting smoke _ reducing 
appliances. 


Norman Carr (President, Coal Mer- 
chants Federation) said that he was 


grateful for the opportunity of mentioning 
two points. One was the vital necessity 
of interested local authorities ensuring 
that adequate supplies of suitable smoke- 
less fuels were available before a decision 
on any particular district was made. 
There was a large amount of coke in 
stock at the moment, but a very great 
deal of it was quite unsuitable for open 
fires. Most people liked open fires and if 
a decision was lightly taken without the 
most careful confirmation of supplies the 
coal merchant would be the first to 
receive the vast volume of complaints, 
but what was just as important, the local 
councillors who initiated the scheme 
would themselves come in for a lot of 
adverse comment. It was not a matter of 
concern to the merchant as he did not 
mind what he sold, but they must retain 
public confidence. 

The other point was in connection with 
the previous speaker’s comment on 
‘“* Cleanglow ”’ costing more because it was 
sold only by private enterprise. Mr. Carr 
was happy to assure the Conference that 
the prices charged were rigidly controlled 
by the Ministry of Power which allowed 
a very small profit element, and all prices, 
whether direct from the Board or through 
a merchant, were exactly the same. 


F. A. Driver (Joshua Bigwood & Son 
Limited) said he had two reasons for 
wishing to comment on a remark made 
by Mr. Graham Don when he had intro- 
duced his paper. 

Firstly, he thought Mr. Don should be 
congratulated on his shrewdness when 
he said that manufacturers of appliances 
for smoke-free burning were biased in 
what they said. Of course they were. 
Mr. Driver pointed out, however, that 
in so far as the industrial field was con- 
cerned, that very bias Mr. Graham Don 
complained of, had been responsible for 
as much cleaning up of the atmosphere 
over the last twenty years or so as in all 
the proceedings of this noble Society. 

Mr. Driver said too, that without wish- 
ing in any way to enter the lists concerning 
that part of the Act to be administered 
by the Alkali Inspectorate, and that to be 
administered by the local authority, he 
warmly supported Mr. Don in his sug- 
gestion that there should be some central 
authority to whom appliance manufac- 
turers might look for guidance and advice 
in carrying on with the good work they 
had been doing for so long. 


Dr. W. C. Turner (M.O.H., Poplar) 
drew attention to the fact that this was 
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the first conference since the coming into 
force of the Clean Air Act. The Society 
was to be congratulated for the part it 
had played in that great achievement. 

One landmark had been reached and 
with the proposed change of name of the 
Society there was a need to seek fresh 
horizons. 

Under the Health Welfare and Safety 
Regulations of the Factory Acts the 
worker had to be adequately protected 
from any noxious fume, toxic vapour or 
dust: too often a safe atmosphere inside 
the factory was achieved by some form of 
exhaust ventilation discharging directly 
to the outside air. Some of the sub- 
stances so discharged had been responsible 
for deaths outside the factories, their 
effect on health being insidious. They 
had also affected seriously property, agri- 
culture and animal husbandry. He 
mentioned deaths from beryllium com- 
pounds; the etching of windows by hydro- 
fluoric acid, the toxic effects of the fumes 
of various metals on human beings and 
of fluoride on crops and cattle. 

They should not have to take action to 
prevent those things happening. They 
should not be permitted. Factory legisla- 
tion should be extended by requiring that 
where in the interests of the workers it 
was necessary to remove from the en- 
vironment of the worker any noxious 
fume, toxic vapour or dust, those sub- 
stances should be removed or rendered 
innocuous before discharge to the ex- 
ternal atmosphere. 


W. Bate (C.P.H.I., Wallasey) referred 
to the mention in Mr. Don’s paper of the 
idea of a single purpose smoke authority 
for ‘metropolitan’? areas. He  sus- 
pected that Mr. Don feared that such an 
authority might easily come into being 
in the event of local authorities failing to 
implement the Clean Air Act, and par- 
ticularly its provisions relating to the 
making of smoke control areas on a grand 
scale. The Beaver Committee had said 
that clean air could be achieved in fifteen 
years, but already even enthusiasts for 
that work were thinking in terms of 
twenty to twenty-five years. A speaker 
at a recent conference had estimated that 
it would cost about seven to ten thousand 
pounds a year to secure clean air in a 
town of about fifty thousand within 
twenty to twenty-five years. Mr. Bate 
asked whether local authorities were so 
serious about the Clean Air Act as to be 
prepared to spend that kind of money. 
He suggested that local government 
would not appear to be taking the work 





seriously until town after town had pro- 
duced development plans to secure the 
progressive cleaning of the air of entire 
towns within that period, and he asked 
local authority representatives present to 
see that their local health services received 
their proper share of the finances at the 
disposal of the local authority. 


Councillor D. Raper (Romford) said 
that he wished to refer to a point which 
had been made in both papers on the 
theme of co-operation. 

He drew attention first to the reference 
made by Mr. Don to the anomalous 
position of a Civil Servant keeping watch 
on one smoke stack, and a Local Govern- 
ment Officer on the next. In his opinion 
such a situation could not merely, as 
Mr. Don put it “ scarcely hope to escape 
criticism,’ but indeed invited criticism. 
He felt that the relationship between the 
Alkali Inspector and the Public Health 
Inspector should be analagous to that 
between the Public Analyst and the 
Public Health Inspector in Food Hygiene 
matters. The vast majority of these 
questions were dealt with by the Public 
Health Inspector in the normal course of 
his duties, only the exceptional cases 
being referred to the Public Analyst for 
his opinion and advice. There was no 
reason why a similar procedure could 
not be adopted by Public Health In- 
spectors and the Alkali Inspector in 
relation to air pollution problems. In 
any case it was inconceivable that 
adequate supervision of the thousands of 
factories in the Scheduled Industries could 
be afforded by an Inspectorate whose 
qualified personnel could be counted on 
the fingers of both hands. He endorsed 
the remarks of an earlier speaker on the 
all too frequent practice of removing 
noxious and toxic fumes from the en- 
vironment of industrial workers only to 
discharge them into the atmosphere to 
the annoyance and danger to health of 
the neighbourhood. 

Councillor Raper then referred to the 
examples given, in Mr. Lindsay Taylor’s 
parer, of co-operation between neighbour- 
ing local authorities and in particular to 
consultations going on between local 
authorities in the south-east London area. 
Romford, which he represented, had only 
a relatively small number of factories and 
although atmospheric pollution by fac- 
tories did exist, it was by no means a 
major problem. The main problem so 
far as Romford was concerned, arose 
from its position on the north-eastern 
outskirts of the Metropolis. This resulted 
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in a high proportion of the “ outfall” 
from London being borne down upon it 
on the prevailing south-west winds. He 
could see very good reason, therefore, for 
co-operation between local authorities in 
and around north-east London to con- 
sider the question of creating smoke 
control areas generally rather than for 
each local authority to act entirely on its 
own. 


H. E. T. Lowbridge (C.P.H.1., Willen- 
hall), said that emphasis had been given 
to the availability of smokeless fuel but 
he wished to stress the importance of the 
proper type of grate. 

Most people were aware that approved 
types of grates had been installed for 
a number of years and there was a natural 
belief in the minds of people that those 
appliances would burn smokeless fuel. 
He mentioned an instance where a rather 
expensive approved type of grate had 
recently been installed and it was found 
that, whilst it would burn coal satisfac- 
torily, it was not satisfactory in the burn- 
ing of domestic coke. The firebars had 
been replaced with ones having wider 
spacing and then coke had been burnt 
satisfactorily. 

It was known, and in fact British 
Standard Specification 2845 required, that 
the spacing of the bars of the bottom 
grate should be 2 in. He suggested that 
officials responsible for the provision and 
supervision of installation of approved 
appliances should see that the spacing 
between firebars was satisfactory other- 
wise local authorities would probably be 
faced with the replacement of firebars 
when the houses in which they were 
installed were included in future smoke 
control areas. 


Arnold Marsh (Director, N.S.A.S.) in a 
written comment states that the report 
he had prepared on the Availability of 
Smokeless Fuels raised only a_ few 
remarks in the discussion that called for 
reply. He agreed with Mr. Lowbridge 
about the importance of the correct type 
of grate, and hoped that local authority 
officials would make a note of Mr. 
Lowbridge’s advice. He also thanked 
Mr. McGlashen for amplifying his neces- 
sarily brief reference to the importance of 
off-peak loads in the development of 
space heating by electricity. 

Parts of Councillor Piddington’s con- 
tribution were very controversial, and 
regrets had been expressed to the Society 
since the conference that he should have 
questioned the sincerity of those who are 


known to be seeking to develop a fuel 
policy that inevitably contains many 
difficult, and possibly intractable, ele- 
ments. It has seemed desirable to allow 
the Board concerned with the manu- 
facture of ‘“‘Cleanglow’’ to make a 
reply to Councillor Piddington’s criti- 
cisms. 

On price it was pointed out that 
‘*“Cleanglow”’ is made from specially 
selected washed coals brought by rail 
from the Midlands, and from which 
approximately ten therms less of gas is 
obtained. These factors and heavy 
freight charges make it impossible for 
““Cleanglow’’ to be sold at the same 
price per ton as that for coke. The 
maximum retail price has been approved 
by the Ministry of Power, and like all 
other solid fuels, only after close examina- 
tion. The maximum permitted prices 
are available to the public at all local 
fuel overseer’s offices. 

“Tt is not easy to follow Councillor 
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Piddington’s arithmetic when he refers 
to the additional cost of ‘ Cleanglow’ 
as being 25s. 10d. per ton and 2s. 7d. 
per cwt. In point of fact, the additional 
cost of ‘Cleanglow’ compared wi-h 
coke is approximately 30s. per ton or 
ls. 4d. per cwt. in the small cwt. delivery 
range.” 

On distribution it was said that “ when 
the Board decided to manufacture 
*Cleanglow’ in quantity, the method 
of equitable distribution throughout the 
Board’s coke supply area was fully con- 
sidered. As ‘ Cleanglow ’ was to be made 
only at Ascot and Lea Bridge works, the 
Board could not, on economic grounds, 
undertake the delivery of small quantities 
from the two centres of production. It 
was therefore decided to market this new 
fuel solely through the Board’s author- 
ized distributors, which thereupon made 
available approximately 1,000 additional 
centres of distribution throughout the 
area.”’ 


Industry and the Clean Air Act 
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By 
Leslie A. W. Jenkins* 


The passing of the Clean Air Act 
was an event of very great importance 
and its application will have far- 
reaching effects in the economic and 
social life of the country. 

It has been generally recognized that 
the emission of smoke and grit from 
domestic as well as industrial appli- 
ances constitutes not only a public 
nuisance causing substantial damage 
to health, buildings and plants, but is 
also a source of considerable fuel 
wastage. I am certain that very few 
industrialists will not share my con- 
viction that a practical interpretation 
of the Clean Air Act can be a great 
step forward towards a better state of 
health of the community and a cleaner 
and brighter appearance of our indus- 
trial towns. 

Consequently we wholeheartedly 
support the intentions of the Act and 
wish to implement its requirements as 
speedily as possible. 

The problem, however, is not as 
simple as it at first appears. 

It would perhaps be of interest to 
point out the chief sources of air 
pollution and the relative proportion 
of smoke to grit and dust. 

It has been estimated that in 1955 
the amount of coal used for domestic 
purposes was 38 million tons, and for 
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industrial purposes 67 million tons. 
The weight of pollutants discharged 
into the atmosphere was: from do- 
mestic appliances 900,000 tons of 
smoke and 100,000 tons of grit and 
dust; from industry 800,000 tons of 
smoke and 300,000 tons of grit and 
dust.t 
Approximately two million tons of 
coal per annum are therefore dis- 
charged to the atmosphere either as 
smoke or unburned carbon in grit. 
As far as the emission of dark smoke 
is concerned the domestic fire is by far 
the worst offender of the two, especi- 
ally as the discharge occurs at a low 
level, but industry is largely responsible 
for grit and dust emission. 
In this paper I wish to consider 
some aspects of the Act as it affects 
industry because the Clean Air Act 
forbids the emission of dark smoke 
except for short specific periods and 
demands that grit and dust should be 
reduced by fitting efficient grit arres- 
tors. 
Although the provisions of the Act 
are not rigid, their application to 
industry raises two main problems: 
(1) What technical improvements are 
necessary to make the operation of 
the plant conform with the Act, and 

(2) How these improvements can be 
introduced at an economical price 
and without undue interference 
with the work of the plant. 
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The first problem is purely technical 
whilst the second is a matter of careful 
study of the economics of the required 
technical improvements. 

The realization that smoke emission 
is a sign of gross inefficiency is growing 
steadily and the Act in this respect can 
indirectly play an enormous part in 
raising the overall efficiency of fuel 
usage. Thus if industrial management 
will look upon the Act as a means of 
achieving higher plant efficiencies the 
implementation of its requirements 
will be doubly beneficial. 

On the other hand, the local authori- 
ties must realize that there may be con- 
siderable difficulties of a technical or 
financial nature in effecting a major 
improvement, and _ therefore they 
should exercise patience and under- 
standing. 

A great deal of research in Fuel 
Technology has been carried out in 
recent years and much has _ been 
learned about the various factors 
affcc'ing combustion of fuel in indus- 
tr.al boilers and furnaces, so that we 
know now that given proper appli- 
ances and suitable fuel we can achieve 
if not perfect combustion, almost cer- 
tainly smoke-free operation. 


In fact there would probably be no 
need for the smoke-emission part of 
the Act if an adequate supply of low 
volatile coal was available. However 
as supplies are, while theoretically it 
should be possible to design industrial 
equipment suitable for a wide range of 
coals and to operate it without emis- 
sion of smoke or grit, the problem we 
have to face is how to burn coal of all 
types and grades in a variety of 
appliances under different, and at 
times, difficult conditions. 

While it is believed that new boilers 
or furnaces will incorporate ‘‘ Clean 
Air features,’ at present our concern 
is how to deal with existing plants, 
some of which have been in operation 
for half a century and are likely to be 
offenders. 

Currently the problem of smoke 
emission in industry falls into three 
categories: 

(1) easily curable, 


60 


(2) partly curable, and 

(3) incurable. 

I wish to stress that this view is not 
contrary to the expectations of the 
Act, but for the next few years some 
industries in spite of honest efforts, 
will not be able to comply with the 
Act until radical modernization of 
operation is carried out. 

In the first category, the equipment 
and the fuel are suitable for smokeless 
combustion. Due to maladjustment of 
operating conditions, however, dark 
smoke is emitted. This state can easily 
be remedied by calling in an expert to 
diagnose the trouble and to advise on 
improvements. 

The second category concerns hand 
fired boilers of which there still is a 
very large number in this country. 
With many fuels it is virtually im- 
possible to avoid, at all times, the 
emission of dark smoke. In general, 
however, this is largely, but not 
entirely, in the hands of the stoker; 
if he has no knowledge or under- 
standing of the principles of combus- 
tion, the results can be deplorable. 
Not only may there be excessive smoke 
emission but also great heat losses. 

To offset the human error there is 
and should be a general trend in 
industry to convert boilers from hand 
to mechanical firing but during the 
transition period, it is to be hoped that 
tolerance will be shown by the local 
authorities. 

It has been estimated that there are, 
in this country, about 40,000 hand 
fired boilers which will in time be 
converted to mechanical firing, at a 
total cost of £40,000,000. 

This task may seem formidable, but 
it has been tackled boldly by industry 
and the rate of conversion is steadily 
increasing. 

It should be remembered that 
mechanical firing is capable of raising 
the overall efficiency of a boiler by 
approximately 8 per cent above that 
achieved by good hand fired practice. 
This, however, is rare, and if it were 
widely known that savings up to 
15 per cent are possible, dependent, 
of course, on the original efficiency of 


the hand firing, it would stimulate 
the rate of conversion in the knowledge 
that the capital expenditure will soon 
give a good return through the saving 
in fuel. 


Out of the 67 million tons of coal 
used in industry, probably 20 million 
tons are burned in hand fired boilers. 
If converted to mechanical firing, the 
saving would amount to about two 
million tons of coal or approximately 
£10,000,000 per year, thus the cost of 
conversion would be recovered in 
about four years. 


While Sir Ewart Smith’s figure of 
total industrial coal consumption 
with its resultant air pollution has 
been quoted, it should be emphasized 
that only some 40-7 million tons was 
directly attributable to the three 
sections into which manufacturing 
industry, as distinct, for example, 
from collieries, is divided, namely, 
iron and steel, engineering and metal 
trades, and other industry. 


Coal consumption for domestic 
purposes was therefore only slightly 
less than that of the three groups con- 
trolled, in the main, by private 
industry. Thus Sir Ewart’s analysis 
of air pollution shows manufacturing 
industry in a favourable light in 
comparison with domestic purposes, 
and points clearly in what direction 
the most effort will have to be directed 
if the Act is to be fully effective. Nor 
is it to be implied that manufacturing 
industry is responsible for using the 
greater proportion of hand _ fired 
boilers; in fact, a large number of 
these are still in use at collieries 
though the Coal Board are fast re- 
placing them. 


The local authorities (inspectors) can 
play, indirectly, a very important part 
in saving fuel. I would suggest that, 
at least in the early stages of imple- 
mentation of the Act it is not enough 
to draw the attention of management 
to the fact that their plant is offending 
the Clean Air regulations. It would be 
most desirable and indeed generally 
appreciated if an inspector, by his 
tactful and friendly approach, tried to 
help management by suggesting and 
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encouraging them to get the advice of 
combustion experts. 

It is important that the industrialist 
knows that most of his smoke and dust 
troubles can be cured, in the majority 
of cases at reasonable expense and 
that he can be financially assisted by 
the Government if the necessary 
alterations lead to fuel savings, which 
in nearly all cases they do. 

The Government Loan Scheme for 
Fuel Saving Appliances has been in 
operation since June, 1952, and so far 
the value of the loans granted exceeds 
£4,000,000. 

Loans are available for most kinds 
of fuel saving schemes including 
mechanical stokers, improvement of 
draught systems and other equipment, 
so long as the expected savings are 
reasonably substantial and they would 
not otherwise be achieved. 

Repayment of a loan is spread over 
an agreed period depending on the 
financial savings to be expected and 
on the life of the plant, subject to a 
maximum of twenty years. The loans 
are free of interest for the first two 
years after the equipment has been 
installed, thereafter commercial rates 
of interest are charged. 

In the operation of this scheme, 
N.IL.F.E.S. acts as technical adviser to 
the Ministry of Power, but takes no 
part in the subsequent financial con- 
sideration as to whether a loan should 
be granted. 

Not all industrialists who are 
eligible for the loan know about it 
and it would be a very good thing if 
the Smoke Inspectors made them- 
selves familiar with the Loan Scheme 
so that they can apply this knowledge 
when they come across a suitable case. 

The third category covers processes 
where smokeless combustion is virtu- 
ally impossible and unless new methods 
are devised it will be extremely diffi- 
cult to comply with the Act. 

To give an example I have in mind 
the ceramic industry which uses about 
3-5 million tons of coal a year as well 
as considerable quantities of liquid 
and gaseous fuel and electricity. 

Of the two types of kiln, the Con- 


tinuous is the more efficient one and 
less troublesome from the combustion 
viewpoint but the Intermittent type is 
still widely used in some branches of 
industry because it is better suited to 
the firing requirements of some pro- 
ducts. In fact, the Intermittent kiln is 
considered essential in the firing of 
so-called “* blue ’’ products, large size 
blocks and a few other ceramic articles. 
‘** Blue’ refractory requires a reducing 
atmosphere, a condition conducive to 
smoke emission. This is achieved by 
heavy feeding and exclusion of second- 
ary air. It is difficult to see how the 
smoke emission can be overcome short 
of doing away with the process itself. 
This is perhaps a special case though 
the quantity of coal involved and 
therefore the extent of possible smoke 
emission is considerable. From infor- 
mation supplied by experts in the 
ceramic field we know that all Inter- 
mittent kilns are likely to emit smoke 
at certain periods in the firing cycle. 
Although improved kiln design and 
the wider use of mechanical stokers 
can do a great deal to mitigate smoke 
nuisance, compliance with the Act 
may prove to be difficult. 


As I have already mentioned, in 
order to avoid smoke emission, in all 
cases, the coal to be used must be 
suitable for the appliance in which it is 
to be burnt or, as it happens in 
practice, the appliance is designed or 
chosen to suit the type of coal readily 
available. This does not always work 
because of the shortage of solid fuel 
and the necessity to use all types of 
coal. It is obviously easier to use 
graded coal than smalls, but it would 
be inconceivable from the national as 
well as the individual economy point of 
view to avoid using fines and smalls in 
bulk since they constitute 40 per cent. 
of the output of our mines. In this 
connection, I should like to quote from 
an Open Letter written by Mr. S. B. 
Cole, the Chairman of the National 
Horticultural Pottery Manufacturers 
Association to Mr. Gerald Nabarro, 
M.P., and published in the British 
Manufacturer. Cole writes: 

*““My own deliveries of ‘“‘ cobbles ” 
contain an average of 10 per cent. of 
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almost unusable smalls, unusable that is 
for the kilns for which I purchase it, but I 
am able fortunately to dispose of it on 
boilers, with coke. This however is 
impossible without causing some smoke 
and if I and others similarly placed are to 
eliminate all smoke something will have 
to be arranged about this small coal. We 
cannot throw it away. The Coal Board 
say we must use it. Even well screened 
coal at pit head becomes much reduced to 
small and/or dust in handling on its 
travels to the consumer. Grabs, tipping, 
etc., help the process. In view of the vast 
tonnage of this stuff which the Coal 
Board must dispose of, and which must 
create smoke when used in bulk, some- 
thing must be done about it before smoke 
abatement can become realistic.” 


He then goes on to say that if plants 
would avoid using inferior grades of 
coal or fines some coal fields would 
have to curtail output or even close. 


It is obviously most essential to use 
every bit of coal and we have learned 
how to use low grade coal with good 
results. The main trouble arises when 
one is compelled, for economic 
reasons, to burn graded coal mixed 
with smalls and fines. 


In the same letter, Cole mentions a 
case where two down-draught kilns 
which were converted to gas in 
accordance with the general trend, 
have been reconverted to coal because 
of the large increase in the price of gas, 
which made their operation unecono- 
mical. This may not be typical but is 
sufficiently important to show that in 
spite of a genuine effort, the project 
had to be abandoned for economic 
reasons. This was a case of either 
closing down or running the kilns on 
coal at the risk of occasional smoke 
emission. 


The Clean Air Act also requires 
industrialists to reduce the emission of 
grit and dust. That this will present 
some difficulty in the present state of 
development to many branches of 
heavy industry, such as iron, steel and 
cement, has been recognized in the 
Clean Air Act which relates require- 
ments, in such instances, to current 
state of knowledge, and it may be 
some years before the desired standard 
is reached. 


In general industry however and 
where only solid fuel of conventional 
type is burnt the emission of grit and 
dust is from the boiler plants and its 
reduction to reasonable proportions 
does not present the same measure of 
difficulty. Considerable reduction in 
grit emission can be attained by proper 
attention to combustion conditions, 
including the provision of suitable 
equipment for the fuel which is being 
supplied. Reduction in this manner 
will, as with smoke emission, lead to 
increased boiler efficiency and so pay 
dividends in hard cash. 

In many cases however, particularly 
where low grade fuel is being burnt, 
with a high proportion of fines, 
combustion control will not be suffi- 
cient and it will be necessary to install 
grit arrestors to trap the grit which 
would otherwise pass up the chimney. 

The magnitude of necessary expen- 
diture on grit arrestors is given in Sir 
Ewart Smith’s paper from which the 
following passage is quoted: 

“It is estimated that medium efficiency 
cyclones will become necessary in respect 
of a consumption of 20 million tons per 
year of coal by industry working one 
shift per day. The corresponding cost 
will be approximately £40 million. In 
addition, much more expensive electro- 
Static precipitators may ultimately have 
to be installed in larger installations 
(burning about 30 million tons of coal 
per year) including boilers, metallurgical 
and cement plants, etc., on continuous 
shift. The corresponding cost will be 
approximately £60 million.” 


Sore plants will require higher 
chimneys for effluents from combus- 
tion and other processes and the total 
cost of erection has been estimated by 
the same author to be £50 million. 

Incidentally, it is to be hoped that 
Local Authorities will pay due regard 
to all the circumstances where the 
height of chimneys is_ considered. 
Although the Beaver Report (Appen- 
dix VI) suggests that 120 ft. is neces- 
sary for low buildings, it states that 
discretion must be exercised for small 
installations. In total, however, a 
sum in the neighbourhood of £150 
million may well have to be envisaged 
by industry to cope with the problem 
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of grit and dust, a very heavy expendi- 
ture, but quite inevitable if the Clean 
Air Act is to be implemented. 

It is unfortunate and a lack of 
incentive to Industry that no return 
for this expenditure in the way of fuel 
saving can be balanced against the 
cost. 

The knowledge that the provision of 
grit arrestors, where necessary, can 
provide a direct contribution to 
industrial productivity since the 
presence of grit in the atmosphere can 
have a very deleterious effect on the 
production of machine parts, or food 
preparation, to say nothing of 
laundries, is not likely to appeal to the 
already tax burdened and expense- 
conscious industrialist. 

Herein lies the main difficulty as 
while the Act insofar as it makes for 
better combustion conditions brings its 
own rewards in saving, enforced 
capital expenditure with no direct 
return, if not dealt with under the Act 
in a spirit of understanding and 
sympathy, can have grave repercus- 
sions, particularly amongst smaller 
industries and firms already meeting 
severe difficulties through foreign 
competition. Many firms also are 
obliged for practical or economic 
reasons to dispose of their waste or 
by-products in the boiler house not 
only as a means of disposal but as a 
contribution to alleviating their fuel 
bill. With certain material this adds to 
dust and grit problems which even if 
technically surmountable might involve 
capital expenditure which could not be 
offset or justified by the fuel value of 
burning such by-products. The waste 
disposal section of the local authorities 
might have a very severe problem on 
their hands if such pressure were put 
on an industrialist that he put the 
waste by-products for refuse collection 
rather than utilize them as at present 
as a contribution towards fuel saving. 

However, to sum up, the Clean Air 
Act throws a definite responsibility on 
industrialists to reduce the present 
pollution of the atmosphere by dust, 
smoke and grit. Despite the difficul- 
ties outlined, and providing sufficient 
time and patience is exercised in the 


main for financial reasons, they will 
when properly met, lead to higher 
efficiency and better fuel economy. 

It is a fact that in the majority of 
cases the problems of smoke emission 
in general industry can be solved by 
relatively small alterations and im- 
proved operation of the boiler plant, 
and in view of the financial savings 
accruing to the industrialists it should 
not have been necessary, apart from 
its wider aspect, to pass an Act to 
stimulate him to save the country’s 
most precious asset. 

In this connection, I should like to 
relate my own experience with a smoke 
emission problem in our Avon Wharf 
works, a factory producing veneers. 

Two boilers, a Lancashire with a 
chain grate stoker and a Paxman 
Economic supply steam to the works, 
the flue gases being exhausted by the 
induced draught fan into a 75 ft. 
brick chimney. The Paxman Econo- 
mic is hand fired using wood waste 
burnt in a Dutch Oven. 

The fuel used consists of off-cuts 
from logs, veneer sheets, shavings 
from planing machines, sawmill dust 
and other wood waste. The bulk of 
this material is of high moisture 
content and causes no combustion 
troubles but, rather surprisingly, off- 
cuts and waste of dry veneer cause 
dark smoke in the first stages of 
combustion. 

We could not afford not to use this 
material, especially when owing to a 
modified trimming process, the volume 
of dry waste was increasing. As there 
seemed to us to be no solution of the 
problem, we contacted the National 
Industrial Fuel Efficiency Service to 
obtain their expert advice. A visit of 
their Engineer was arranged and as a 
result of his investigation, a number of 
technical faults, which were not 
apparent to us, were put right and 
proper combustion control was intro- 
duced. 

The proportion of volatile matter in 
wood is much higher than in coal thus 
requiring more secondary air for 
combustion. By rigidly controlling 
the feed of wood waste and supplying 
the right proportion of secondary air, 


considerable improvement in combus- 
tion conditions was obtained. 

As this obviously required the 
services of a trained stoker, a suitable 
certificated man was found for the job. 
In addition we signed a Regular 
Service Agreement with N.I.F.E.S. I 
am glad to say that we are now 
running the boilers at a considerably 
higher efficiency so that as a natural 
consequence, smoke emission is 
reduced to reasonable limits for most 
of the 24 hours. 

I should like to mention two typical 
cases where problems of smoke 
emission and poor boiler performance 
have been very successfully solved. 

Moss Brothers (Hebden Bridge) 
Ltd., wished to eliminate smoke 
emission and to improve the perfor- 
mance of their two Lancashire boilers. 
Examination of the boiler house 
revealed that a few mechanical altera- 
tions were required, and those were 
carried out at a total cost of £250. 
The improved operation produced a 
saving of five tons of coal per week. 
The smoke trouble disappeared com- 
pletely. 

Castle Rubber Works Ltd., Warring- 
ton, asked for advice about smoke 
emission. Inspection showed that two 
Lancashire boilers were being used at 
less than 50 per cent. rating and that 
the draught was poor. Air inleakage 
was taking place through the brick 
settings and the dampers of an 
obsolete soot-blowing plant were fully 
open. An incinerator smoke pipe led 
into the soot chamber, causing loss of 
draught on the boilers. Appropriate 
recommendations, which were imple- 
mented by the firm, have enabled the 
load to be carried on one boiler. The 
boiler fireman enrolled in a N.I.F.E.S. 
Boiler Operators’ Course. Fuel con- 
sumption has now dropped from 40 
to 35 tons a week, despite an increase 
in production and smoke emission has 
been overcome. 

Many more specific cases could be 
mentioned where the main trouble 
was smoke emission and by solving 
this problem, substantial fuel savings 
were brought about. 

In the times in which we live I 


recommend to those of my _ fellow 
industrialists who may have similar 
problems the pleasing, and certainly 
unusual, experience of obeying 
authority and saving money at the 
same time. 


I think that it can be said that the 
responsible industrialist, and _ that 
covers the vast majority of those much 
exhorted and harassed mainstays of 
the country’s economy, is only too 
willing to do everything to bring the 
Clean Air Act to full realization 
provided that its requirements can be 
carried out within economic limits. 
Provided also help is given in its 
administration by guiding him on 
what to do and, where there is 
ignorance, bringing attention to the 
benefits he himself will reap in fuel 
efficiency. I do not think the vast 
majority today would plead for those 
few who refuse to co-operate or take 
advice and continue in their stubborn 
ignorance to adhere to outdated 
methods and waste fuel. It is a sad 
reflection that through bad _ boiler 
house practice a stoker can waste more 
coal in a day than a miner can dig. 
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In conclusion, [ think the indus- 
trialist would sum up by saying that 
on his side he will do his best but if it 
is to be done quickly and willingly, he 
might well ask that those who have to 
administer the law might well have as 
their charter the following five points: 
(1) Tolerance, courtesy and an appre- 

ciation of genuine difficulties 
especially if they are economic. 

(2) Knowledge and uniformity of 
judgment as a basis of selection for 
inspectors. 

(3) The recognition that what manage- 
ment may plan an ill-informed or 
ill-intentioned employeecan defeat. 

(4) By-products can be as much of a 
clearance problem as a smoke 
nuisance. 
And finally, the industrialist by his 
position 1s the easier scapegoat for 
any Government measure. On the 
evidence he is neither the worst nor 
the largest offender in air pollution 
and his own efforts will all the 
more willingly be carried out if he 
sees the Nationalized Industries 
and the general public contributing 
on an equal basis to the common 
good. 


(5) 


- PUEL EFFICIENCY AND CLEAN. AIR 


by 
Angus Macfarlane, Ph.D. 


Chief Executive, National Industrial Fuel Efficiency Service 


As a nation, we tend to a stoical 
acceptance of a situation once estab- 
lished, even if it is one which we find 
unpleasant. Often it may not be 
difficult to find a remedy; yet little 
is done until a Dunkirk situation 
arises. Atmospheric pollution can be 
Gited” as” a’ “typical- éxampie. ~1t- is 
certainly no new situation brought 
about by modern conditions. Its 
existence has been recognized for 
centuries and attention drawn to the 
danger to health, the damage to 
buildings, the hindrance to trade, 
industry and agriculture, and _ the 
immense cost to the nation which it 
caused. In fact, we knew very well 
what was happening but seemed to 
take a perverse pride in our dirt and 
grime, even when grumbling about it. 
Only when the disastrous London 
“smog” of 1952 cost 4,000 lives did 
we decide that air pollution must be 
eliminated. 

Indifference to fue! efficiency has 
run parallel to indifference to atmo- 
spheric pollution. We have been 
called “‘ the champion fuel-wasters of 
Europe,” and seem to have rather 
gloried in the title: Perhaps the 
indifferent ear heard only the first half 
of the title—-“‘ champion ’’—and was 
deaf to the character of the ‘“* cham- 
pionship.” Again, the well-established 
principle that ‘“‘ where there’s muck, 
there’s money,” has been an effective 
barrier to the fuel efficiency campaign 
as well as to smoke abatement. 

Of course if one sets out to overturn 
so firm a principie as ‘‘ where there’s 
muck, there’s money,” one has to be 
sure of one’s ground! In the past, 
neglect of fuel efficiency may to some 
extent have been justifiable economi- 
cally. Before the war, coal in this 
country was cheap and abundant. 
The change from that pre-war con- 
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dition of a national energy surplus to 
the present “‘ energy gap’ has been a 
very rapid one. On the other hand, 
the boiler plant or the furnace is a 
robust piece of equipment with a long 
life. Hence we are firing today fur- 
naces and boilers made in 1925— 
sometimes those made before 1900— 
with coal or oil at 1957 prices. A 
revaluation is essential, but it is not 
perhaps surprising that all indus- 
trialists, preoccupied as they have 
been since the war with so many 
problems on the production side, 
have not rushed to undertake it. 

I do not wish to dwell on the dis- 
couraging past, however, for my main 
purpose in this address is to report 
a real and encouraging change. 
N.I.F.E.S. was created 34 years ago 
in the belief that a new approach to 
the problem of inefficiency in the 
industrial use of fuel was essential. 
You are meeting this year to plan a 
new approach to atmospheric pollu- 
tion. What success we have had may 
be of direct concern to you. 

It is true that your approach and 
ours come from different backgrounds. 
You have to administer a new statute 
—the Clean Air Act. We have no 
statutory background — whatever; 
N.I.F.E.S. must approach the indus- 
trialist on the basis that it is to his 
interest—as well as the nation’s—to 
use his fuel efficiently. But I daresay 
that in fact you will find persuasion 
an important factor in reaching your 
objective. At any rate, it may be of 
value to you to know that the indus- 
trialist is today more ready to listen to 
advice on his fuel problems than at 
any time in the past. Almost every 
improvement in fuel efficiency is a 
contribution to cleaner air. 

Let me then give you a brief survey 
of the methods by which N.I.F.E.S. 


advises industry. Assuming that one 
starts with a works where no particular 
attention has previously been paid to 
fuel efficiency, the problem falls into 
four parts: 

(1) Finding out accurately where 
heat is being wasted, and what is 
needed to put the plant in order. 

(2) Providing an after-service to 
ensure that the adjustments are 
made, and that the improved 
efficiency is maintained. 

(3) Being available to advise on any 
fresh problem that arises at a 
later date. 

(4) Helping in the training of the 
firm’s staff who are concerned 
with fuel utilization, whether as 
works engineers or boilerhouse 
operators. 


Heat and Power Surveys 


Our code name for the first of these 
services is the Heat and Power Survey. 
For such a survey, N.I.F.E.S. will 
provide all the instruments required 
to draw up a detailed heat balance, 
not only of the boiler plant but of the 
whole works. The survey can thus 
cover the use of steam for process, 
power plant, space heating, and so on. 
The emphasis of N.I.F.E.S. work is, 
indeed, increasingly on the utilization 
of steam for power and _ process, 
because it is there that the biggest 
Savings can be made. But since your 
interest is primarily in combustion, I 
shall concentrate on that side of our 
work. 

With the instruments ona N.I.F.E.S. 
survey, comes the team of N.I.F.E.S. 
engineers. Of course, their first job 
is to take the measurements that will 
lead to the report on the efficiency 
plant, the fuel savings that can be 
made, and the plant additions that 
can be justified economically. Their 
objective, however, is not just to leave 
the industrialist with a lot of paper 
proving what a mess he is in. While 
they are on the site they will, in co- 
operation with the firm’s own en- 
gineers, make all the operational 
improvements that they can. 

A Heat and Power Survey, there- 
fore, is not simply an analysis of how 
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efficiency can be improved. It is an 
exercise in putting the improvements 
into practice, so that at the end, the 
plant is working under the _ best 
conditions then attainable. During 
the last year, Heat and Power Survey 
reports have been provided to 548 
firms. In 434 of them, it is possible to 
assess the fuel savings directly. They 
amount to 222,500 tons per annum or 
18-4 per cent. of total consumption. 
A Heat and Power Survey may 
range from a simple boiler test re- 
quiring the work of two N.I.F.E.S.’ 
engineers for two or three days, to a 
comprehensive investigation occupy- 
ing a team of a dozen for several 
weeks on end. The average survey 
during 1956-7 took 23 engineer days. 
Whatever the length of.time, you will, 
I am sure, appreciate that follow-up 
action is essential. It is one of the 
intractable characteristics of the fuel 
efficiency problem—as of the atmo- 
spheric pollution problem—that con- 
tinued effort is necessary to maintain 
improvements once made. 


Regular Service Agreements 


This is the reason for the second 
line of approach, the provision by 
N.I.F.E.S. of an after-service, under a 
Regular Service Agreement. A series 
of -regular visits by an _ engineer, 
arranged to suit the firm’s require- 
ments and convenience, enable him 
to check on operating standards and 
provide an opportunity for the staff 
to discuss with a specialist any 
problem that arises. The engineer is 
eventually regarded as an additional 
member of the staff and his advice 
becomes increasingly valuable as he 
becomes familiar with the  firm’s 
operating problems. If detailed in- 
vestigation becomes necessary, his 
knowledge of the plant and experience 
of working conditions make it possible 
to carry out the test work more 
rapidly and surely. This service, 
brought into operation some two 
years ago, proved from the outset 
to be one of the most popular offered 
by N.I.F.E.S. The number of agree- 
ments rose from 262 in 1955-6 to 
426 in 1956-7, and’ there was an 


increase of 86 per cent. in the engineer- 
ing time given to this work. 

The scheme has appealed as strongly 
to local authorities as to industrialists. 
Their bills for fuel are substantial, but 
consumption is divided among many 
buildings scattered over a wide area. 
Thus the authority’s hard-pressed 
engineering staff is presented with a 
difficult problem of control, often 
intensified where boiler operation is a 
part-time occupation of staff with 
other duties. 

The Shropshire County Council 
and the Corporations of Manchester, 
Southampton and Derby were among 
the first to enter into Regular Service 
Agreements with N.I.F.E.S. [ am 
happy to say that the Corporation of 
Hastings is also among our clients. 
In the autumn of 1955, the movement 
was greatly stimulated by circulars 
from the Ministry of Education and 
the Scottish Education Department, 
urging greater attention to fuel con- 
sumption in schools, and the number 
of local authorities served has now 
reached a total of over 80. Some of 
the agreements have run through two 
successive winters, so that the results 
are becoming apparent. Yet it is 
difficult to give them quantitatively, 
first because the fuel is required mainly 
for space-heating which is so de- 
pendent on the severity of the winter, 
second because the consumption in a 
single school is not large and is 
difficult to check. Nevertheless, it 
has sometimes been possible to assess 
the economies accurately ; for example, 
in 15 schools in the Eastern Counties 
the total savings amounted to 114 tons 
a week. Much of the savings in 
schools results from the lectures and 
practical demonstrations to the school 
caretaker responsible for the heating 
plant. Talks to the teaching staff 
about the proper control of classroom 
heating have also had a good effect. 
The most lively sessions have been 
those attended by both headmasters 
and caretakers; the cross-fire of dis- 
cussion has made the central heating 
system temporarily unnecessary. 

In other areas, the schools are being 
tackled according to a long-term plan. 
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In the South-West, arrangements have 
been made with several education 
authorities to visit 20-30 schools twice 
during the year. At the first visit, 
made during the heating season, the 
object is to determine the efficiency 
with which the plant is working and 
to instruct the boiler operator in 
correct firing practice. At the same 
time, the balance of the heating 
system is checked, because it is so 
often found that one block of class- 
rooms is overheated while everyone 
in another part of the school is 
freezing. After the heating season is 
over, the second visit is paid to make 
a thorough inspection for the need 
for repairs and maintenance. Most of 
the recommendations have been acted 
upon promptly by the local autho- 
rities, so that by the time heating is 
again required the benefits are secured. 
The result has been not only to save 
fuel, but often to provide a satisfactory 
standard of heating where previously 
one was lacking. 

Extensive programmes of work 
have also been carried out at schools 
and local governmeiit buildings in the 
North-Eastern Area. Here, some 500 
visits have been made to assess the 
efficiency of boilers and _ heating 
systems. Practical instruction has 
been given to men operating the plant, 
and short two-day courses have been 
given to 150 men. In general, the 
findings were that boiler efficiencies 
could be increased by preventing air 
leaks, better lagging, the cleaning of 
heat transfer surfaces and improved 
firing. The condition of heating 
systems varied, but many suffered 
from scaling of pipework and radia- 
tors, air-locks and inadequate boiler 
plant. Once again, it is not possible 
to give a firm figure for the savings 
made, but it is reasonably certain that 
an average of at least 5 per cent. will 
be achieved. 

Another recent development has 
been a Regular Service Agreement 
signed with the Worcestershire County 
Council. This will extend over three 
years, and will cover the practical 
control of all the Council’s premises. 
The fuel bill is in the region of £200,000 


on fuel for central heating boilers. 
The first target is to reduce that ex- 
penditure by 10 per cent., and when 
that has been done an attempt will 
be made to achieve a similar saving 
on the remainder of the fuel bill. 


Specific Advisory Service 


Third, it has been found that, since 
the fuel situation is ever-changing, 
N.LF.E.S. engineers must be available 
to its industrial clients to advise on 
specific problems as they crop up. 
During the last year, it has become 
apparent that there are firms requiring 
information which, though not need- 
ing a lengthy examination or an 
instrumented survey, do require a 
high standard of technical experience 
to answer. Sometimes these problems 
arise while the recommendations of a 
N.I.F.E.S. survey are being imple- 
mented; other enquiries come from 
firms which have decided to improve 
their efficiency and are anxious to 
obtain an outside opinion on plans 
which their own staff have developed. 
To meet this need, a Specific Advisory 
Service was introduced in June, 1956, 
and it rapidly gained popularity with 
industry. By the end of March this 
year 464 firms had been visited under 
this service and advice had been given 
on the abatement of smoke and grit, 
the insulation and space heating of 
buildings, the correct operation of 
existing plant, the burning of waste 
products, flash steam recovery and 
the choice of new boiler plant. Other 
consumers asked for checks of com- 
bustion efficiency, confirmation § of 
their own engineers’ calculations of 
heat losses, or of their assessment of 
how best to meet the increased heat 
requirements needed if production is 
increased or the factory extended. 


Education and Training 


Fourth, there is a great need for 
imparting up-to-date information to 
those in industry on developments in 
the use of fuel. In collaboration with 
the Regional Councils for Further 
Education, N.I.F.E.S. has conducted 
a number of residential refresher 
courses for works engineers at several 


69 


centres throughout the country. It 
runs regularly, at its Reading office, 
one-week courses on the use of fuel 
oil, both for engineers in industry and 
for members of the staffs of fuel dis- 
tributors. Special courses or lectures 
for individual firms and organizations 
are also popular, but N.I.F.E:S. 
courses in the training of boiler 
operators are probably of more interest 
to this audience. 

Of the three main causes of smoke 
emission from an industrial boiler 
plant: 

(1) bad maintenance of plant; 

(2) use of fuel which is unsuitable; 

(3) inefficient operation on the part 

of the operators, 

the third is that most frequently 
responsible. To overcome it. we 
must, in my view, first eliminate the 
manual labour of stoking by mechani- 
zation wherever possible, and second, 
ensure that the operator knows the 
principles of combustion and under- 
stands how his plant works. 

This is an uphill task. It has been 
estimated that there are 75,000 boiler 
operators employed in this country, 
though no one seems to know the 
number at all accurately. Many of 
these are part-time stokers, combining 
this duty perhaps with that of caretaker 
in a large commercial building or a 
school. As already mentioned, an 
important part of N.I.F.E.S. Regular 
Service Agreements with local autho- 
rities is directed to the training of 
these men. 

The full-time boiler operator needs 
more knowledge, and we should not 
rest content until he has taken the 
Boiler Operators’ Certificate of the 
City and Guilds Institute. Admirable 
training has been available for years 
at many technical colleges, but has 
proved of limited appeal chiefly 
because of the difficulties associated 
with shift work and travelling. 

N.I.F.E.S. contribution has been to 
offer a supplementary system of train- 
ing, based on the example of the 
National Coal Board. Under this 
system, the course is taken to the 
man; the boiler operator is not asked 
to go back to school. He is provided 


with material which he could study 
in his own home and by supplementing 
this with practical instruction by a 
N.I.F.E.S. engineer on his own, or 
similar, boiler plant. Both men and 
employers were required to play their 
part; the men to give up some of their 
leisure to study, and the employers to 
allow the eight days of practical train- 
ing during the 2! weeks of the course 
as time off without loss of wages. 
Experience has shown that co-opera- 
tion on both sides is excellent. Many 
firms have not only enrolled their men 
for training, but have acted as 
*‘ hosts’? to courses, welcoming the 
students and instructors most hos- 
pitably. 

The scheme started, therefore, with 
the advantage of being designed to 
meet the needs of the group of men it 
wished to attract and with a plan 
which would fit their working con- 
ditions; special arrangements are 
made, for instance, to meet the require- 
ments of shift workers. Over 2,000 
have enrolled since the scheme came 
into operation two years ago. But the 
way to judge the success of any course 
is to assess the wastage which always 
occurs as students lose interest, and in 
this case 95 per cent. of those enrolling 
complete it. This is also a fair indica- 
tion that, despite their varying ages 
and educational background, practi- 
cally all the men are able to absorb 
theoretical knowledge, a point which 
raised some doubts at the beginning. 
Of those who sit for the City and 
Guilds examination, for which all the 
necessary arrangements are made on 
their behalf by N.I.F.E.S. over 80 per 
cent. are successful. 

The essence of the course is sim- 
plicity of presentation and an informal 
approach by the instructor when 
putting over the theory of combustion 
to men who, for the most part, have 
hitherto regarded their work as 
practical only. This side is not 
neglected, however, for the instructors 
are experienced stokers, chosen for 
their work because of their extensive 
knowledge of various types of fuel, 
plant and boilerhouse practice. Part 
of the time at on-site meetings is 
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devoted to discussion of the problems 
which the men meet daily in their 
jobs; this establishes a feeling of con- 
fidence which goes a long way towards 
the success of the course. One of the 
most encouraging features has been 
the keenness with which the men have 
responded to tuition. Some felt doubt 
at first, but enthusiasm rose as training 
progressed. Firms have reported that 
as their men acquired a thorough 
knowledge of the subject and applied 
it to their work, noticeable savings in 
fuel resulted. It is obvious, therefore, 
that there is no lack of interest on the 
part of the men once training facilities 
are made available in a form which is 
acceptable to them. 


Results of N.L.F.E.S. Work 


That “is "a = brief -outlme ofthe 
methods developed by N.I.F.E.S. in 
its first three years to serve the fuel 
user. There is nothing final in the 
methods; we expect they will change 
with circumstances, as well as grow 
in their application to more clients. 

The increasing demand by industrial 
and other users of fuel for N.I.F.E.S. 
services is best summarized by the 
statistics for the three years of opera- 
tion, shown in Table I, on next page. 

This is an encouraging record of 
increasing interest by industry in the 
way it is using its fuel. Do not 
imagine that we in N.I.F.E.S. take 
credit for the results; we are well 
aware that rising prices, shortages and 
Suez are the main reasons for the 
change. But we hope and expect that 
the record of savings which so many 
firms have achieved will attract even 
greater numbers to follow their 
example. 


N.I.F.E.S. and the Clean Air Act 


One of the major grounds for 
optimism is the passage of the Clean 
Air Act. In the past, many calls for 
N.I.F.E.S. advice have arisen from 
firms with problems of smoke or grit 
emission. They have often been 
prepared to proceed from the solution 
ot the immediate problem to a general 
review of their fuel usage, and reaped 
a substantial financial gain as a result. - 
For these opportunities we have 


Visits to factories, etc. for all services 
Clients provided with: 
Heat and Power Surveys 
Regular Service Agreements 
Specific Advisory Service 
Boiler Operators Trained rd 
Engineering Staff of N.I.F.E.S. 
Earnings te a Ls 


generally been indebted to the Public 
Health Inspectors who, considering 
that the pollution problem could not 
be solved by the firms’ own staff, have 
advised them to bring in N.I.F.E.S. 


Implementation of the Clean Air 
Act will obviously bring greater 
opportunities for collaboration. It 
has already been responsible for 
two new developments; one has been 
the demand for lectures on technical 
problems likely to be encountered by 
Public Health Inspectors in connection 
with this work. Last winter in 
Glasgow and Durham, two series of 
lecaures-- were. given ‘to. 72-Public 
Health Inspectors, whilst in Cardiff 
a series of twelve lectures was given 
to men studying at the College of 
Technology and Commerce for the 
Smoke Inspector’s Certificate. We 
shouJd welcome the extension to other 
areas if the demand arises. 


The other arises from the provision 
in Sections 3 and 6 of the Act for prior 
approval by local authorities of 
specifications for new furnaces and 
grit-arresting plant. The Ministry of 
Housing and Local Government and 
the Department of Health for Scotland 
have suggested to local authorities that 
they may wish to take advantage of 


Table I 


Year ending 





31st March, 31st March, 31st March, j 


1955 1956 1957 
(11 months) 

8,808 12,509 13,493 
327 495 S17. 
78 262 426 
— — 464 
— 708 1,120 
151 195 205 
£18,600 £55,800 £105,341 


the experience of N.I.F.E.S. engineers 
when considering such applications. 
Several have already invited our 
Area Engineers to act as their advisers 
or to sit with other experts on the 
‘*‘ prior approval panels’? which they 
are forming. 

The Board of N.I.F.E.S. has re- 
cently issued a statement, which has 
been circulated to all local authorities, 
setting out the ways in which it 
considers the experience of N.I.F.E.S. 
engineers can best be harnessed to 
the efforts to secure Clean Air. The 
statement is a measure of the Board’s 
anxiety to be of assistance, and of its 
belief that the closer the collabora- 
tion all round, the quicker the progress 
will be. It is, of course, early days 
in the administration of the new Act, 
and undoubtedly problems will be 
encountered, both in administration 
and in engineering, before the objec- 
tives are fully realised. These may 
well require adjustments in the 
methods of collaboration between 
industry, local authorities and 
N.LF.E.S. If so, I feel sure that they 
will be sympathetically examined and 
that my Board will make every effort 
to reach practical solutions. This 
must be so, for your objective is also 
ours. 


Discussion 


John R. Rylands (President of the 
Institute of Fuel), opening the discussion, 
said: 

The two very excellent papers which 
have just been presented demonstrate 


once again that the technical knowledge 
for dealing with the problem of air 
pollution exists and that there are plenty 
of competent fuel technologists in pos- 
session of that knowledge. I would add 


the categorical statement that there was 
no conventional fuel which cannot be 
burnt smokelessly. 


But despite these relatively clear and 
simple bases for action, the overall 
problem in industry, as is abundantly 
clear from all the papers so far read, re- 
mained tremendously complex. Tech- 
nically we need not despair of eventual 
success, though time is needed, and 
patience, and in the end our achievement 
will be asymptotic to the ideal. Even 
special cases like the blue refractory 
example given by Mr. Jenkins can be 
dealt with in time. There is nothing 
technically impossible about subsequently 
burning the black smoke emitted by the 
intermittent kilns; it becomes an economic 
problem—one of cost and convenience. 


But why should the blue refractory 
manufacturer go to the trouble and ex- 
pense of installing supplementary fur- 
naces to burn his black smoke? It would 
be expenditure without return, and would 
increase the cost of his project. Why 
should he handicap himself further? Has 
he not enough problems—what with 
high taxation, high wages, high material 
costs and all the familiar rest? 

The fact is—and it is implicit in various 
ways in all the papers—we are faced in 
every direction by the need to answer 
the question—** Why should I?”’ There 
are many ways of starting to answer. 
Dr. Macfarlane has outlined the approach 
from the standpoint of Fuel Efficiency, 
and where this line can be followed the 
arguments may have a_ compelling 
cogency. They appeal to the pocket, not 
perhaps so blatantly as in former times, 
when an industrialist who improved his 
fuel efficiency was rewarded with some 
personal spending money. Nevertheless, 
there is still some financial appeal. But 
there are many cases where even this re- 
duced attraction is absent, and I shall 
refer to these shortly. 


Mr. Jenkins neatly sums up the in- 
dustrial position in his Five Points. 
There must be a tolerant outlook all 
round. The industrialist is harassed in 
many directions, and in any event he is 
not the chief villain in the piece. I myself 
would perhaps have put his fifth and last 
point in stronger language, but on re- 
flection I think that perhaps Mr. Jenkin’s 
courteous restraint is the better way. 
Indeed, I would examine further some of 
these non-technical aspects of the larger 
issue. After all, we are reformers, and 
when we consider how we are to achieve 
the ends we have in view, we are very 
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quickly confronted by the obstacles which 
always face the reformer. 

Thus, in addition to what we may call 
the facts of life in this connotation, 
namely, the mysteries of fucis and com- 
bustion and processes, we have the 
eternal enigma of people. Every would- 
be reformer knows the three main 
classifications into which people naturally 
fall in relation to his proposed reforms. 
They are the Enthusiasts, the Hypocrites, 
and the Philistines. Each class, of course, 
shades into the other and indeed one 
man may partake at times of all three. 
Furthermore, each class has its gradua- 
tions. The Enthusiasts ranged from the 
long-haired, starry-eyed apostles who 
dream of a perfect world in which all 
think alike and subscribe to the same 
metaphysic—to the reasonable practical 
people like ourselves, who steadily and 
calmly pursue the ideal whilst trying to 
be not too much of a nuisance. 


The Hypocrites include on the one 
hand those who are vociferous in their 
lip-service to the cause and apathetic in 
their performance, and on the other, 
those who jump on the bandwaggon for 
the pleasure of the ride and the profit of 
the association. 


The Philistines are those who just do 
not care, who are busy pursuing other 
and more profitable ends, and who salve 
their rudimentary social consciences with 
such villainous clichés as ** Where there’s 
Muck there’s Brass ’”’—inviting acceptance 
of the creed that the acquisition of 
‘““ brass’? is the dominant consideration. 


Industry contains all these classes, and 
it would not do to suggest the proportions. 
But it must be evident that the techniques 
of persuasion, of implementation of 
measures, must in consequence differ 
widely. The exhortation which has com- 
pelling appeal for the Enthusiast may 
make the Philistine laugh and is merely 
distorted and used by the Hypocrite for 
his own ends. 

The Enthusiast probably needs guidance 
and help more than anything else. 
Guidance is surely available in full 
measure, from such organizations as 
N.LF-E.S. and others. Help can be 
given in a variety of ways, and I shall 
indicate one in a moment. 

The Hypocrites—let us hope they are 
a small and diminishing number—need 
stimulus to make their actions suit their 
words. Here again, guidance—perhaps 
a little firm guidance, together with help 
—perhaps a little firm help, would seem 
to be the technique. 


As for the Philistines, I think the 
sterner provisions will have on occasion 
to be invoked. Some powers do exist, 
and if they are used now and again, with 
patience and tolerance, the effect may be 
salutary. In really hard cases my own 
view is that the result we desire can be 
secured only by some form of pressure. 
If we have agreed that it is an anti-social 
act to permit the emission of black 
smoke into the communal air, then the 
penalties for persistence in such acts 
should be in line with those inflicted for 
other seriously anti-social practices. And 
I would not rule out the heavier penalties. 
Had Gilbert been alive today, he might 
have had a line which condemned the 
persistent Philistine to be kippered in his 
own smoke. 


On the other hand, I think we must 
take notice of the difficulties of the in- 
dustrialist who is invited to incur sub- 
stantial expenditure on which _ the 
apparent return to him, as assessed by 
conventional arithmetic, is either nil, or 
is so low as to relegate the project to a 
low priority on his programme. I do 
think that genuine cases could be helped, 
and to this end I would urge an extension 
of the Government Loan Scheme to in- 
clude not only, for example, chain grate 
stokers for Lancashire Boilers (which can 
usually be justified on grounds of fuel 
saving) but to such things, for example, 
as grit arrestors and dust collectors (which 
can very seldom be justified on such 
grounds). I feel that such an extension 
of the Scheme can be justified if only 
because it is the wider community that 
derives the main benefit, and therefore 
the community at large should help to 
ease the burden. 


At present the granting of a loan re- 
quires the demonstration of a fuel saving. 
For fuel saving equipment this require- 
ment should clearly be retained, but I 
would waive it for equipment intended 
primarily to reduce atmospheric pollution. 
In other words, I would not make a loan 
in this connection contingent on fuel 
saving. If there is a fuel saving, a loan 
can be secured now. 

This is a new principle, and I commend 
it to the authorities. By acceptance and 
pursuance of it they can help towards the 
solution of one of our most difficult 
problems—that of persuading the in- 
dustrialist who says “‘ Why should I 
spend money without return? ” 

I hesitate to offer further advice to the 
authorities on this subject, but I myself 
would make the loans interest free for 
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the first three years, and thereafter charge 
interest at 2 per cent. below the Bank 
Rate current at the period. It could per- 
haps be added that experience with the 
present Loan Scheme has shown that 
there are two directions in which such an 
extension as I have proposed could be 
modified. I think there could usefully be 
fewer forms to fill in, and a little less 
probing and investigating of the kind 
that makes the applicant feel that he is 
guilty unless he can prove himself in- 
nocent. I would suggest that wider 
discretionary powers be~ given. to 
N.LF.E.S. in this matter, and that their 
approval should be sufficient. For this 
purpose emphasis would be shifted from 
fuel efficiency to smokeless combustion. 


Without some such aid as this, I do 
not see how many industries can be 
expected to make their full contribution 
to clean air. We can take for granted 
the enormous scope for achievement by 
more efficient combustion. This has been 
adequately covered by the papers we have 
heard read. The fuel economies secured in 
this way can be shown to justify capital ex- 
penditure, either by the industrialist him- 
self or through a loan. But where clean 
air measures are not associated with fuel 
economies, and require capital expendi- 
ture, the industrialist may be in diffi- 
culties. The Act requires that he shall do 
something, and by and large he will do 
something. But he will often need or 
welcome help, and there is a logic in the 
community helping him in its own interest. 
He would still have to repay the loan, 
with no extra savings to assist, but the 
terms could be made easy for him. I 
commend the suggestion to the Ministry. 


Finally, let me congratulate both 
authors again on their valuable papers, 
and let me assure them that, despite what 
I have said about the classification of 
humanity, I myself believe that industry 
in this country, on the whole, is anxious 
and willing to co-operate. May I add that 
the whole profession of Fuel Technolo- 
gists are ready to guide and assist. They 
have many of the answers. 


Alderman G. H. Goulden (Salford) said 
he was particularly interested in what 
Mr. Rylands had said of Hypocrites, 
Philistines and Enthusiasts. Mr. Rylands 
was rather concerned as to whether he 
should say how to put them into per- 
centages. Alderman Goulden could tell 
him how they were doing it in Salford. 
They had been doing it for some time, and 


on the basis of the paper given by Mr. 
Jenkins. 

They asked the Mayor of the City of 
Salford last year if he wouid invite all 
the large industries in the City to a 
meeting in his Parlour. Luckily his 
Parlour was not big enough, and more 
than 200 industrialists were represented 
at the meeting, with representatives of 
the nationalized Boards who dealt with 
fuels, himself as Chairman of the Health 
Committee and various members of the 
Council. They had then begun in the 
spirit of co-operation to sort out which 
categories the industrialists of their City 
came under. They told the industrialists 
that they believed that going to Court 
was not the way to put the Clean Air Act 
into operation. Right from the very 
beginning they tried to dispel the fear 
that the local authority was the enemy 
of industry, just as the local authority 
might sometimes state that the industrial- 
ists were the enemies of the local authority. 


Alderman Goulden said he was de- 
lighted to be able to say this to the Con- 
ference. He did not know whether it was 
unique or the first of its kind, but they 
had found from that meeting quite a 
number of the very big industries in their 
City had come along to take advantage of 
the abilities and knowledge of their 
Officers and also of N.IF.E.S. Dr. 
Macfarlane would know that his repre- 
sentative was also there. From that they 
had begun slowly and surely to break 
down this fear between the Councils and 
the Industrialists. 


Mr. Jenkins used a phrase “local 
authorities must realize there may be 
considerable difficulties of a technical or 
financial nature.” Of course they 
realized that, and they offered the 
facilities of the Council in tackling those 
questions. 


In conclusion Alderman Goulden said 
he would like to say to those who repre- 
sented industry that one of the biggest 
stumbling blocks in getting agreement 
between the local authorities and in- 
dustry was not the Secretary, it was the 
Engineer belonging to the firm. He re- 
sented, quite rightly maybe, to some 
extent in some cases, the point of view 
that someone outside his own particular 
industry could advise him on what should 
be done. 


Councillor Eric Gibbons (Brierley Hill) 
said that, notwithstanding the pollution 
caused from domestic premises, where 
industry existed in an area it was essen- 
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tial that this should be cleaned up first, 
as no householder could be expected to 
look to his domestic fire if there was an 
industrial chimney in the neighbourhood 
pouring out smoke. He reinforced the 
plea for loans, not only for fuel saving 
plant, but for grit and dust arrestors and 
other equipment which reduced _ the 
nuisance without saving fuel, pointing 
out that the industrialist received benefit 
when he cut down smoke on account of 
the fuel saving, but that this did not apply 
in the case of grit and dust. He further 
stated that in his opinion, besides the 
Government loan, incentive should be 
given to industry by permitting ‘ Invest- 
ment allowance on a wider range of 
Plant,” i.e., payment should be allowed 
out of revenue and consequently re- 
ceiving Tax benefits. He also stated that 
undue prominence should not be given 
to the blue brick in the ceramic industry, 
which was a relatively smali proportion, 
and that care should be taken over con- 
versions of existing furnaces from raw 
coal firing to one of the more expensive 
forms of fuel; these conversions not 
always being economic, due tc lack of 
insulation, air recuperation, etc. 


Sydney N. Duguid (Individual Member) 
said he strongly supported the views held 
by both speakers. He was concerned 
with a firm that had used the Government 
loan scheme to put down a new steam 
boiler plant and the result was a saving of 
10 tons of coal a day and the elimination 
of all offensive smoke. He was much 
impressed by the businesslike way and 
the promptness with which all matters 
concerning the loan were dealt. 


The training of boiler firemen and 
others associated with fuel-burning plant 
was only common sense. A stoker could 
make or mar the performance of almost 
any plant. How could the knowledge of 
the Chief Engineer or Charge Hand be 
communicated to the men on the firing 
floor if they did not understand what they 
were talking about? 


A memorandum prepared by the 
Society on this subject would be presented 
for approval at the annual general meeting 
on the following day. He hoped it would 
ee Claete unanimously and enthusiasti- 
cally. 


_ Alderman Mrs. A. E. Prendergast 
(Dagenham) said that Mr. Jenkins’ paper, 
suggesting the need for a right approach 
to industry, appeared to contain an attack 
on public health inspectors; that surely 


must be based on ignorance or perhaps a 
rare and unfortunate isolated contact with 
an individual inspector; there could be 
no doubt, speaking generally, that the 
public health inspector had the right 
approach in dealing with industry. 

The short training and certification of 
stokers were not sufficient substitutes for 
good general experience on the boiler- 
house floor. 

In the paper the emphasis was laid on 
£ s. d., rather than on the health hazard 
of atmospheric pollution; was abatement 
to depend on whether or not it was a 
financial advantage to the industrialist ? 

The need for industry to dispose of its 
waste products was no excuse for atmo- 
spheric pollution; the cost of the removal 
from the premises of such wastes (if not 
consumed in the furnaces) could not, of 
course, be charged on the local rates. 


H. Johnson (Esso Petroleum Co.) said 
that Mr. Jenkins had referred to smoke 
emission from ceramic kilns. It was 
agreed that the continuous kiln was 
usually blameless, but the coal-fired inter- 
mittent=/ kilns: of ‘the . ‘beehive’: or 
‘“ bottle’? type, was guilty. 

However, the petroleum industry had 
pioneered the conversion to oil-firing of 
many of those kilns, and in every instance 
not only was smoke almost entirely 
eliminated, but better ware and greater 
kiln productivity had automatically fol- 
lowed. 

In connection with the Clean Air 
Campaigns in the Midlands and North- 
West, his company had prepared a short 
film, showing various oil-fired installa- 
tions. Those who had seen the film must 
agree that combustion was virtually 
smokeless. Mr. Johnson stressed that the 
film had been taken, in the main, from 
public thoroughfares, without knowledge 
of the personnel concerned, hence there 
had not been an opportunity for prior 
** adjustments.” 


E. J. Winfield (S.P.H.I., Castleford) 
said that as a Public Health Inspector 
he was appalled at some of Mr. Jenkins’ 
utterances that afternoon. He felt that 
the references to Public Health Inspectors 
were untimely. Whilst administrative 
officers welcomed the views and opinions 
of other people, the specification for 
inspectors as laid down by Mr. Jenkins 
was unnecessary. 

Public Health Inspectors as a profession 
had long realized the requirements of 
entrance to the profession and were 
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equally alive to the technical requirements 
of the new Act. Public Health Inspectors 
had long appreciated and stressed the 
need for clean air but there were many 
people today who only recently had been 
converted to that viewpoint. 

To any of those who felt disposed to 
advise Public Health Inspectors on their 
duties and qualities, he would refer the 
old English phrase of “‘ teaching one’s 
grandmother to suck eggs.” 

Mr. Winfield then made a strong plea 
for recognition of the Boiler Operator’s 
Certificate as issued by the City and 
Guilds of London Institute. He said that 
the numbers taking this Certificate were 
increasing annually but the holding of 
such a Certificate did not carry any 
additional wage rate. He felt that 
industry and the trade unions should get 
together and incorporate the holding of 
the Certificate in the wage rate scheme of 
conditions. It would be to the benefit of 
both fuel economy and clean air. 


Councillor C. C. Newsholme (Rother- 
ham R.D.C.) pointed out that a certifi- 
cated boiler operator could have his 
efforts nullified by a badly maintained 
plant because usually he was not the 
person that could do anything about 
faults in furnaces, flues or scale on boiler 
plates. 

Also, in making a strong plea for a 
higher status for the certificated man, he 
wondered if it was generally known that a 
man holding a City and Guilds Certificate 
as a boiler operator was the only “ City 
and Guilds’’ man not regarded as a 
craftsman. 


A. Archer (C.P.H.I., Halesowen) said 
that the most serious gap in the local 
authority armoury for dealing with 
industrial problems was the lack of any 
systematic means for collecting, collating 
and disseminating information relating to 
those problems. 

Each year most authorities came across 
problems which had almost certainly 
been encountered elsewhere and very 
likely solved or partially solved. Un- 
fortunately, there was no ready means of 
finding out whether that was so. He 
suggested that one of the tasks of the 
proposed joint committees which had 
been referred to earlier was to collect 
information about problems in_ their 
areas, the steps which had been taken to 
deal with them, and how far those had 
been successful. The second stage would 
be to pass on that information to other 
authorities. 


T. Steel (C.P.H.I., Crawley) referred to 
that part of Mr. Jenkins’ paper which 
dealt with wood-waste incineration (refer- 
ence page 37 of pre-print) and asked 
Dr. Macfarlane whether, in view of the 
obvious difficulties of obtaining smokeless 
combustion, he would feel confident in 
advising a local authority to give prior 
approval even for the best obtainable 
incinerator. 

Mr. Steel also pointed out that troubles 
would arise from the production of waste 
in excess of that required for heating, 
leading to the tendency to “‘ shovel it on 
to get rid of it.’ He also asked whether 
research in down-draught incineration 
had been carried out, as he had personal 
knowledge of a Swedish down-draught 
incinerator, burning cork-waste, giving 
very good results; and whether attempts 
had been made to consolidate wood-waste 
into briquette form to give a more easily 
controllable fuel. 


L. A. W. Jenkins, replying to the dis- 
cussion, said: 

If my paper and introductory remarks 
stressed one angle more than any other it 
was to emphasize that it is essential to 
have tolerance and understanding between 
Local Authorities and industrialists if 
the wish and intention of the vast 
majority, as expressed by the Clean Air 
Act, is to be fulfilled. 

Resistance or apathy on the one side or 
too inflexible an interpretation of the law 
on the other can well create insuperable 
difficulties in administering the Act, 
which even apart from the endless argu- 
ments that may arise out of the “ escape 
clauses ’’—such as quality of coal—will 
provide standards which may well be 
impossible to define practically within 
narrow limits. 

That a paper written without prejudice 
and free of duress stressing the need for 
co-operation could be so misunderstood 
by certain speakers I feel provides, in 
itself, the strongest argument for the plea 
it contained. How much more are there 
likely to be misunderstandings and diffi- 
culties if there should be genuine dis- 
ect ames of opinion on fulfilment of the 
Bill. 

In contrast, what a _ practical and 
stimulating idea was outlined by Alder- 
man Goulden of Salford, and is broadly 
endorsed by Mr. Archer when he told the 
Conference that he had called together 
for an informal meeting, most of the 
prominent industrialists in his area and 
had discussed with them mutual problems 
in dealing with the Clean Air Bill. 
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1 was most interested and not in the 
least bit surprised, at the very evident 
co-operation that this Local Authority 
obtained from all the industrialists. This 
is an enlightened approach and does 
stress what can be done with a common 
desire to solve mutual difficulties. 

If this became general throughout the 
country, it would not only produce the 
right atmosphere but would have the 
effect particularly if suitable lecturers 
were present, of bringing home to 
industrialists the very great financial 
advantage to them of fuel efficiency. 

There does seem to be a genuine appre- 
ciation as evidenced by most of the 
speakers, of the need for industry to be 
helped in financing measures for fuel 
efficiency, and this was_ particularly 
stressed where such expenditure in pro- 
viding grit arrestors could not be offset 
by financial savings from resultant fuel 
economy. 


It is true that the Loan Scheme does 
give assistance and undoubtedly its 
extension to cover measures specifically 
designed for stopping grit and dust, 
would be welcomed. It is to be hoped 
that the Authorities will take note of 
some of the suggestions made to this 
effect. 

However, the Loan Scheme in itself 
does not remove the reluctance of the 
industrialist to sink capital into fuel- 
saving appliances when in many cases 
what capital he has left after taxation is 
required so urgently for process machinery. 

Hundreds of millions of pounds, capital 
investment the country can ill afford, are 
being earmarked or spent to produce 
more coal, nuclear energy and to provide 
tankers and pipelines for oil (with all the 
resultant Middle East problems), a great 
proportion of which is required to sub- 
sidize our present waste of this country’s 
birthright—coal. . 

Is it too much to hope that before it’s 
too late a few hundred thousands of 
pounds in the way of tax relief, much of 
which will be recovered, may be granted 
to give the industrialist a real incentive to 
save. What a dynamic contribution to 
the Clean Air Act through greater fuel 
efficiency would result if all expenditure 
on approved fuel saving installations were 
to be allowed out of revenue in the year 
they were installed. 

There did seem to be a general feeling 
that the encouragement by certification 
of Boiler House Operatives was most 
desirable, but I do hope that the autho- 
rities will take note of the remarks by 


Councillor Newsholme that the man 
holding a City and Guilds Certificate as a 
boiler operator was the only City and 
Guilds man not regarded as a skilled 
man. Providing minimum standards are 
laid down for boilers over a certain size, 
there is no doubt today that the boiler- 
house operative should be regarded as a 
skilled man. 


Finally, I would suggest that Mr. 
Steel’s remarks are of great value. Un- 
fortunately both by the appliance manu- 
facturer and the industrialist, waste is too 
often regarded as an unavoidable evil to 
be disposed of as quickly as possible, and 
not, as it is, a valuable contribution to fuel 
economy. 


Being for so many years a coal burning 
country, we have not, in the main, 
specialized in obtaining maximum fuel 
value from by-products. In _ other 
countries where, for example, wood is 
plentiful, plants have been designed for its 
efficient handling and burning to obtain 
the maximum calorific value. The design 
and efficiency of such plants is well 
known and it might be most desirable 
for our own manufacturers in this country 
to make equivalent plants specifically 
for the handling of various waste pro- 
ducts. . 


IT would agree with Councillor Gibbons 
remarks that where industry existed in 
an area, it is desirable that this should be 
cleaned up first but let this not be for the 
reason that industry is more easily 
controlled than the householder. The 
latter, the nationalized industries and 
private industry all have an equal con- 
tribution to make and this and not 
administrative ease or political expediency 
should be the aim. 


To use part of Mr. Rylands’ very 
stimulating contribution, may I suggest 
that the country’s economy cannot afford 
to have the Hypocrite or Philistine when 
it comes to dealing with saving fuel. 
More than in any other field, this calls 
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for enthusiasm on the part of everyone 
as in itself fuel economy can make the 
largest contribution to an improvement 
of the country’s financial position. 


Dr. Macfarlane, in reply, said first how 
glad he was to hear Alderman Goulden’s 
account of the action taken by Salford 
Corporation to secure co-operation with 
the industrialists of that city. He felt 
sure that this invitation to industry to 
meet the Mayor and discuss the problem 
‘in a spirit of co-operation ’’ was by far 
the best means of making rapid progress 
towards the elimination of industrial 
pollution. He was grateful to the Cor- 
poration for asking N.I.F.E.S. Area 
Engineer to be present, and trusted that 
other authorities would extend similar 


invitations. He believed that the area 
engineers could be of considerable 
assistance. 


Several speakers, including Mr. Win- 
field and Councillor Newsholme, had 
stressed the importance of the Boiler 
Operators’ Certificate, and of according 
greater status to the trained man. While, 
personally, he agreed with them that this 
recognition should be put on an estab- 
lished basis, as was being done by the 
Hospital Boards, he felt it should be 
mentioned that the majority of industrial 
employers did increase the wages of their 
operators who obtained this qualification. 


He agreed with Mr. Steel that prior 
approval of wood-waste incinerators 
raised a difficult issue. He did not think 
it was possible to give a general answer, 
since so much depended on the local 
circumstances, particularly on whether 
the material to be incinerated was reason- 
ably homogeneous in size and whether 
the supply was regular. 


He was grateful to Mr. Rylands, 
Councillor Gibbons, Mr. Johnson and 
others for their contributions to the dis- 
cussion, but did not think the interesting 
points which they had made required 
further comment from him. 


The Eighth Des Voeux Memorial Lecture. 





Meteorology and Air 
Pollution 


By 
Sir Graham Sutton, C.B.E., D.Sc., F.R.S. 


Director-General of the Meteorological Office 


HEN Dr. Des Voeux, whose 
\) V) name we honour to-day, began 
with others to attack the evil of 
atmospheric pollution, I feel sure that 
he must have realized that there were 
two great objectives in front of him. 
The first was to convince the inhabi- 
tants of this country that they had put 
up with polluted air for far too long. 
The second was to promote the 
scientific study of pollution by scientific 
observation, so that the remedy could 
be found. 

The passing of the Clean Air Bill is 
in no small measure the result of the 
ceaseless activity of this Society, and I 
am going to assume that the first 
objective has now been attained. 
Today, no one who has given the 
slightest thought to the matter will 
deny that a dirty atmosphere is a 
dangerous and unnecessary evil. I 
shall not dwell on this aspect of your 
work because you would not be here 
if you were not convinced of this. 
Instead, I shall ask you to consider 
with me a very important part of the 
scientific problem, namely, the way in 
which smoke and gases are spread by 
natural means. 

This, I repeat, is only one aspect of 
the problem of atmospheric pollution, 
but it is extremely important. We 
must accept the fact that as far as we 
can see into the future, we shall never 
entirely control the natural processes 
by which noxious substances emitted 
into the air are diffused. The real 
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remedy, as you ali know, is to stop 
putting such substances into the 
atmosphere, but since, at the present 
time, this is a counsel of perfection, 
we are justified in inquiring closely 
into what happens to the foreign 
matter when it has been introduced. 
This, im. short, is the theme. of my 
discourse. 

All science is based on measurement, 
and meteorology is no _ exception. 
Much of the information available on 
pollution owes its origin to the 
pioneer work of Des Voeux and 
J. S. Owens on methods of measuring 
airborne pollution, and the regular 
survey of the levels of pollution in this 
country, organized by the Department 
of Scientific and Industrial Research 
and carried out by local authorities, is 
a necessary background to any scienti- 
fic study of the problem. But such a 
survey, no matter how carefully 
executed, cannot supply more than 
broad averages, something like what 
the meteorologist studies as ** climate,”’ 
and if we want to find out precisely 
what is contributed by, say, a single 
power station, we must get down to 
detail. In this matter I would like to 
pay tribute to the pioneer work of my 
predecessor in the post of Director of 
the Meteorological Office, the late 
Sir Nelson Johnson. When _ the 
German Army used gas on the western 
front in the first world war it not only 
introduced a new weapon but un- 
wittingly gave an impetus to the study 
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of the atmosphere very near the 
ground—in one sense it brought about 
the creation of the branch of atmo- 
spheric physics known as_ micro- 
meteorology. Much of what we now 
know about the spread of smoke in 
the lower levels of the atmosphere 
originated in the work of the Meteoro- 
logical Department of the Chemical 
Warfare Experimental Station (as it 
was then known),* at Porton, on 
Salisbury Plain, from 1921 onwards. 
Johnson, who was the first Superin- 
tendent of the Meteorological Depart- 
ment, developed highly successful 
methods of investigating concentra- 
tions of smoke and gas downwind of 
sources of known strength, and thus 
laid the basis of the quantitative study 
of atmospheric diffusion. These 
measurements constituted for many 
years the only yardstick for the 
theoretical work, and even today, 
some thirty years later, I know of no 
data that can be said truly to surpass 
them. Here, if ever, is an example of 
the sword being beaten into the 
ploughshare, in that laborious and 
costly experiments, designed in the 
first instance for the purposes of war, 
have provided the indispensable facts 
for a study that cannot but promote 
the wellbeing of everyone. 


The Lower Atmosphere 


In this lecture I shall confine my 
attention to what is sometimes called 
the biosphere, the layer of the atmo- 
sphere in which life is most abundant. 
In practice this means the atmosphere 
within a few hundred feet of the 
ground. Within this layer we can 
ignore such complications as_ the 
effects of the rotation of the earth on 
the motion of the air, and we can 
measure any relevant properties to a 
high degree of accuracy by using 
sensitive instruments, mounted on the 
ground or on towers, that can be read 
directly. The micro-meteorologist has 
thus the advantage, often denied to the 
ordinary meteorologist, of really pre- 





* now the Chemical Defence Experimen- 
tal Establishment of the Ministry of 
Supply. 
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cise and accurate measurements, but 
the problems which face him are 
certainly not less difficult than those of 
the atmosphere on a larger scale. The 
motion of the air which we call wind 
is caused by pressure differences. Over 
flat country, such motion is mainly 
horizontal, but it is far from simple 
and it is here that the chief difficulty 
lies. When a gas, such as air, moves 
over a surface at moderate or high 
speed, it does not follow any fixed 
pattern of streamlines. Instead, the 
motion is highly irregular or, in 
technical language, turbulent. As 
human beings we feel this as a succes- 
sion of gusts and lulls and. rapid 
changes in the direction of the wind. 
Anyone who has looked at a field of 
corn in a moderate breeze must have 
noticed that there appear to be waves 
sweeping over the surface, but there is 
no discernible regularity in the pattern. 
A sensitive anemometer mounted near 
the surface of the earth shows that the 
changes in wind speed and direction 
are extremely irregular and of varying 
period, and the most sensitive electrical 
anemometers, used mainly for research, 
reveal that the changes vary from 
oscillations with periods of a small 
fraction of a second to those covering 
many minutes. This constitutes what 
we might call the *‘ normal’ state of 
the wind—a tumbling mass of billows 
of air—but there are important 
exceptions to this state about which I 
shall have much to say later. 


Diffusion in the Atmosphere 


It might be thought that the 
turbulence of the natural wind is 
simply a meteorological curiosity and 
nothing else, but this is far from true. 
The main effect of atmospheric tur- 
bulence is to cause large-scale mixing, 
and this incessant stirring up of the 
air near the ground has had a profound 
effect on the development of life on 
this planet. Because the wind is 
turbulent, seeds and pollen are scat- 
tered, water is evaporated and moved 
from place to place in large amounts, 
and cities are possible. If the atmo- 
sphere were not provided with this 


automatic means of mixing, man could 
not live in large communities; he 
would be poisoned by his own 
by-products. 


These facts are so striking that it is 
worth while pausing to examine them a 
little more deeply. When two gases 
are in contact, they mix by the 
process of molecular diffusion, that is, 
because of the incessant collisions 
between adjacent molecules. This is a 
very slow process, and if molecular 
diffusion alone were operative, the 
smoke plume from a chimney would 
drift for many miles as a very thin 
dense streak of smoke. Smoke from 
domestic chimneys would hang about 
the roof tops as an impenetrable 
cloud, and our streets would be almost 
impassable because of the exhaust 
fumes from cars. But nearly always, 
the atmosphere is turbulent and mixing 
is very rapid and effective. To take a 
concrete example, the cloud of smoke 
from a single source at ground level is 
about 40 yards wide at a distance of 
{00 yards downwind of the source, in 
a turbulent wind of about 10 m.p.h. 
If there were no turbulence, the cloud 
would be only a few inches wide at the 
same distance, which means that it 
would be exceedingly dense. This 
turbulence is the key to the whole 
problem of atmospheric diffusion, and 


however much we may grumble about 
strong, gusty winds, let us remember 
that it is the same gustiness that makes 
life tolerable, or even possible, in a 
densely populated community. 

To study the dispersion of smoke 
and gases in the atmosphere thus 
means the detailed study of atmo- 
spheric turbulence, and this involves 
some of the most difficult problems in 
physics. Instead of molecules rushing 
about in a random fashion and 
continually changing places, we now 
have large lumps of air, called eddies, 
moving about in what seems to be an 
equally random fashion in the wind. 
The eddies change places, carrying 
with them smoke and gases, until 
finally what was originally a dense 
cloud of smoke is torn to pieces and 
scattered throughout a much greater 
volume of air. In doing so, it is 
greatly reduced in density or concen- 
tration and so becomes tolerable for 
life. 


Applications of Diffusion Theory 


During the last fifty years or so, the 
subject of turbulence has been exten- 
sively studied and a complicated but 
incomplete mathematical theory has 
been evolved. I shall not attempt to 
describe: this theory’ here: tt" is 
sufficient for my present purpose to say 
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Concentration from an elevated source 
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that we now have a basis for calculat- 
ing the spread of smoke from a source 
near the ground, and that the accuracy 
of the calculations, although low by 
laboratory standards, is adequate for 
many of the problems we have in hand. 
Instead, I shall try to give you a 
picture of some of the more important 
results. 

Consider first an industrial stack, 
emitting pollution as a gas or else in 
such finely divided particles that there 
is no appreciable fall-out. The mathe- 
matical theory indicates that the 
concentration of pollution at breathing 
level rises from zero at the foot of the 
stack to a maximum and then falls 
away to zero again, but rather more 
slowly (Fig. 1). The mathematical 
solution brings out one fact of major 
importance, that the maximum con- 
centration varies inversely as_ the 
square of the height of the stack. That 
is, if the height of the stack is doubled, 
the maximum concentration of smoke 
on the ground will be one-quarter of 
what it was originally. 

This simple result not only shows 
that tall stacks are very beneficial 
(however ugly they may be) but it also 
throws light on the important part 
played by domestic sources in creating 
a polluted atmosphere. If the chimney 
of the average house is, say, 25 feet 
above ground, and if we take the 
average height of an industrial stack 
to be, say, 200 feet, for equal amounts 
of smoke emitted the domestic chimney 
contributes 64 times as much as the 
stack to the concentration at breathing 
level. 

This brings me to a very important 
point, the relative importance of 
industrial and domestic sources. A 
modern medium-size power-station, of 
200 megawatts capacity, would emit 
about 23 tons of SO, per day, assuming 
no gas washing. A domestic fire, 
consuming 24 lb. of coal a day, emits 
about 0:6 lb. of SO, per day. Thus the 
power station emits 86,000 times as 
much SO, as the chimney, but, taking 
account of the height factor given 
above, | power station with stacks 
200 feet high is equivalent to about 
1,400 houses as regards concentration 
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of SO, on the ground. If the stack 
height were increased to 300 feet, the 
height factor involved in the ground 
concentration would be (300/25)? or 
144, and such a power-station could 
be regarded as equivalent to 86,000/144 
or 600 houses. Thus in a town of 
some tens of thousands of houses, all 
burning coal, and supplied with 
electricity by one medium-size power- 
station, there seems little doubt that 
the greater part of the sulphurous 
smoke inhaled by those walking in the 
streets must come from the houses. 

This point has been made very 
forcibly by Dr. R. S. Scorer* who has 
gone much further than I feel justified 
in doing in that he has estimated that 
for every ton of fuel consumed, 
domestic sources do £6 worth of 
damage and power-stations, only 8d. 
I doubt if these figures can be sub- 
stantiated, but I think that the 
conclusion, that in cities domestic 
smoke is by far the greater source of 
evil, must be correct. 


Inversions 


The word “ inversion’? is now 
heard outside meteorological circles in 
connection with the smog problem. 
Normally, temperature decreases with 
height in the atmosphere up to the 
level of the tropopause, the base of the 
stratosphere, but the fall of tempera- 
ture with height is by no means as 
regular or as invariable as, say, the fall 
of pressure with height. On a clear 
sunny day the surface of the earth is 
heated by the sun’s rays considerably 
above the temperature of the over- 
lying air. From the immediate vicinity 
of the ground to heights of a thousand 
feet or so, there is a steady fall of 
temperature with height, a state of 
affairs known to meteorologists as 
“lapse conditions.’’ Because the 
warmer, and therefore lighter, air is 
below, there is a strong tendency to 
form upward currents in lapse condi- 
tions, and this means_ enhanced 
turbulence, and thus greater scattering 





* see, e.g. The New Scientist, 1, 7 (3 Jan. 
1957) pp. 10-13. 
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Fig. 2 Comparison of diffusion of smoke from an elevated source in Lapse 
and Inversion Conditions. 


of pollution. Lapse conditions usually 
prevail from dawn to sunset, unless 
the sky is completely covered by a 
thick layer of cloud. On a clear night 
the reverse condition holds. From 
sunset onwards, the ground cools 
rapidly and forms a layer of cold air 
near the surface; temperature now 
increases with height, a state of affairs 
known as an “ inversion condition.”’ 
Because the colder, and therefore 
heavier, air is below there is no 
tendency to form upward currents and 
turbulence is suppressed. 

To anyone who lives in the country, 
these facts are familiar, because 
smoke from a weed fire, which is 
scattered in all directions in strong 
sunshine, tends to drift in narrow 
compact plumes or sheets on a clear 
night. At the same time the inversion 
“kills the wind’ and since a low 
wind means reduced dilution of smoke, 
it is evident that the presence of an 
inversion generally tends to have a 
deleterious effect on the natural 
ventilation of the atmosphere. 

The effects of such _ stabilizing 
conditions on the theoretical distribu- 
tion of smoke from an elevated source 
is not easily calculated, but approxi- 
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mate solutions have been found. 
Fig. 2 shows the general nature of the 
results. The most important feature 1s 
that in the presence of an inversion, 
the position of the peak concentration 
at the ground is displaced downwind, 
so that those in the immediate vicinity 
of the source are relieved of some of 
the fumes and those farther away find 
an increase in their pollution. 

Lapse conditions are at their maxi- 
mum in summer. The change from 
winter to summer is vividly illustrated 
in Fig. 3, which shows the pollution 
in Leicester during three winter months 
and also during a like period in 
summer. 

Although the state of the atmosphere 
is partially responsible for the change, 
it is not the whole story. Domestic 
smoke is naturally very much less in 
summer than in winter, and in this 
example the two effects undoubtedly 
work together. 

So far I have spoken only of surface 
inversions, which occur on every clear 
night, but smog conditions are nor- 
mally caused by inversions on a much 
larger scale. Anticyclones are usually 
associated with quiet, settled weather, 
and in summer in the British Isles an 
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Fig. 3. Dcurnal variation of pollution in winter and summer at Leicester. 


anticyclone generally means, fine, 
warm, sunny weather, ideal for holi- 
days. In winter, however, anticyclones 
may bring dense sheets of strato- 
cumulus cloud, giving the typical 
winter “‘ gloom.’’ There is a general 
slow descent of air over wide areas, in 
the course of which the air is com- 
pressed and heated, so that a deep 
inversion layer is formed. This very 
often results in fog, and in a large city 
like London, the output of pollution 
turns it into smog. 

In this large-scale type of inversion, 
there is an effective lid to the atmo- 
sphere at perhaps a thousand feet (or 
even less) above the ground. The 
general absence of wind and the killing 
of turbulence by the inversion soon 
make the atmosphere in a big city 
well nigh intolerable. In such circum- 
stances respiratory diseases, such as 
bronchitis, can reach epidemic propor- 
tions, as in London in 1952. 

The London smog of December 5-8, 
1952, is unparalleled in the whole 
world as a disaster caused by pollution 
and it is therefore worth examining 
from the aspect of meteorology. The 
primary cause of the dense fog was the 
almost complete absence of wind in 
and around London for several days. 
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The anticyclone which was the cause 
of this breakdown of the ventilation 
of the atmosphere reached London 
from the north-west in the early hours 
of December 5 and then became 
Stationary. The air mass originated in 
the far north, and on December 6 and 
7 London Airport had minimum air 
temperatures~-of 23°F:>-and 22°F. 
(9 and 10 degrees of frost) and 
maxima just below 32°F. Soundings 
of the air showed two inversions, one 
close to the surface and the other, 
caused by the descending air, higher 
up, but by December 7 it seems highly 
probable that the two inversions may 
have been very close together over 
London. The final result was that 
London was at the bottom of a pool of 
cold stagnant air, with a very effective 
** lid”? overhead. 

This pool of air contained not only 
vast quantities of smoke, sulphur 
dioxide and the by-products of the 
internal combustion engine, but also a 
great deal of water in the form of very 
small drops. Drops of this size can 
exist in the atmosphere in the liquid 
state at temperatures below 32°F. 
That is, they are supercooled. It is 
quite possible that in the 1952 smog 
many Londoners were breathing super- 


cooled water drops. 

One of the mysteries of the 1952 
smog is why it was such an effective 
killer. Nearly 4,000 people died from 
respiratory diseases, chiefly bronchitis. 
Yet the measured concentrations of 
pollution, such as SO,., did not 
surpass levels commonly regarded in 
industry as dangerous to health, and 
there are instances in the past of 
‘** London particulars ”’ (as the famous 
London fogs were called) which must 
have been even more dirty and yet did 
not cause so many deaths. I have no 
qualifications to discuss the medical 
problems concerned, and I have no 
intention of venturing far into this 
extremely difficult field, but it is 
perhaps worth drawing attention to 
the fact that this smog was accom- 
panied by temperatures below 32°F.— 
it was, in fact, a freezing fog made evil 
smelling and particularly irritating by 
pollution. It may well be that irritant 
substances, which were present in 
concentrations that would do little 
harm in warm air, became much more 
dangerous to those liable to bronchitic 
complaints, in the very cold air. 
Problems such as these can be solved 
only by statistical methods, and it is 
gratifying to note that there is now 
good collaboration between medical 
Statisticians and climatologists in 
sorting out the facts. 


Pollution and Fogs 


We live in a country that has always 
been known for the severity and high 
frequency of its fogs, and I want now 
to give some consideration to the 
relation between pollution and fog. It 
is not easy to determine either the 
nature or extent of this relation. 
Meteorological statistics refer entirely 
to visibility and have been framed 
primarily to assist aviation. Thus 
‘““fog’’ is defined as a state of 
atmospheric obscurity in which visi- 
bility does not exceed 1,100 yards. 
Such a condition would not normally 
be called ‘‘ foggy ’’ by the man in the 
street, who would be more likely to 
reserve this adjective for what the 
meteorologist calls ‘‘ dense  fog,”’ 
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defined as a degree of obscurity in 
which visibility is below 220 yards. 
Further, no reference is made in the 
meteorological reports to the cause of 
the obscurity, which may be clean 
water drops, dust or smoke. Con- 
siderable care is therefore needed in 
interpreting meteorological visibility 
data in terms of atmospheric pollution. 


A clean water fog and a cloud are 
essentially the same thing, a mass of | 
small drops of water caused by 
condensation. Cloud occurs when 
moist air is cooled below the tempera- 
ture known as the dew point, but this 
is only part of the story. The forma- 
tion of tiny water drops from water 
vapour can take place only when the 
air contains particles called “ nuclei of 
condensation.” The exact nature and 
mode of action of condensation nuclei 
are not known, but orthodox meteoro- 
logical theory suggests that most of 
the nuclei are specks of sea salt, with 
particles arising from combustion 
playing only a secondary role. In a 
maritime country such as ours there 
are always plenty of salt particles 
available, so that we may be sure that 
even if we could remove all pollution 
from our atmosphere, we should still 
suffer from fogs. 


The problem is three-fold; how far 
does pollution increase the incidence, 
density and persistence of fogs? Let 
us consider first the question whether 
fogs are more likely to form in polluted 
rather than clean air. There seems to 
be little doubt that this is so. In the 
presence of an abundant supply of 
nuclei, condensation can take place at 
relative humidities as low as 80 per 
cent. A long series of observations 
made in Prague in the nineteenth and 
twentieth centuries show that the 
number of days with fog has increased 
with increasing pollution. My con- 
clusion is therefore that although we 
cannot say that pollution is the 
primary cause of fog, there are some 
grounds for believing that the products 
of combustion act to increase the 
frequency of fogs by making their 
formation possible in lower humidities 
than would otherwise be the case. 


The principal effects of pollution on 
fog seem to be in relation to obscura- 
tion and persistence, but here again it 
is difficult to get definite evidence, 
chiefly because of the unsuitable 
nature of the meteorological data 
available. Loss of visibility in a fog is 
primarily caused by scattering and 
absorption of light by the suspended 
water drops. Smoke appears to affect 
visibility in a fog chiefly by reducing 
the total radiation available, 1.e. by 
cutting off sunlight, but the reduction 
is not great, even near the centre of a 
city. It is also well known to meteoro- 
logists that fog persists longer in 
industrial areas, so that although we 
can say with some confidence that 
smoky air makes our fogs much more 
of a nuisance than they need be, we 
are still not certain about the precise 
relation between pollution and fog. 
Fogs have always been a characteristic 
feature of British winters and as far as 
I can judge, always will be. The effect 
of-pollution on fog is a matter for 
basic physical research, and |] am glad 
to say that such research is in active 
progress in the Meteorological Office, 
especially at Kew Observatory, but as 
yet it is too early to quote any definite 
results. 


The Relief of Pollution 


Any discussion of the problem of 
fog at once raises the question of their 
dispersal by artificial means, and 
although this is hardly a matter for a 
conference on pollution, it is perhaps 
as well to state here quite categorically 
that fog clearance over a large area is 
not practicable. The amount of 
energy required either to create even a 
gentle breeze in the middle of an 
anticyclone, or to dry the air sufficiently 
to cause evaporation of the water 
droplets, isenormous by any standards. 
It is true that during the war a scheme, 
called FIDO, was evolved to help 
returning aircraft to land in foggy 
conditions by heating the air by petrol 
burners, but it must be remembered 
that the requirement was modest, 
namely, to clear for a brief period a 
runway 1,000 yards long and 100 yards 
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wide, to a depth of about 100 feet. 
Even so, the amount of petrol con- 
sumed was very great. Dr. A. C. Best* 
has put the matter somewhat more 
vividly by asking what area of cloud, 
assumed 2,000 feet deep, would be 
evaporated if all the energy of a 
typical atom bomb were used for this 
purpose. The answer is an area about 
15 miles square, that is, equivalent to a 
large town and its surroundings, but 
having cleared the air once, the 
process would have to be repeated as 
soon as fog from adjacent areas came 
in over the boundaries! 

To return to the problem of pollu- 
tion, although we cannot increase the 
natural ventilating power of the 
atmosphere to any noticeable extent, 
we can do something by taking advan- 
tage of the simple fact that hot air 
rises. 

I have already explained the advan- 
tages of high chimneys. If the tempera- 
ture of the gases in the chimney is kept 
as high as possible, the result is that 
the chimney height is_ effectively 
increased and ground concentrations 
are reduced. One of the best examples 
of the benefits of high stacks and high 
temperatures comes from America.+ 
A large smelter at Murray, Utah, had 
initially a 200 foot stack. This gave 
high concentrations of sulphur dioxide 
as far away as 3 miles from the base of 
the stack, to the detriment of health 
and agriculture in the surrounding 
countryside. The height of the stack 
was therefore increased to 300 feet, 
which produced a noticeable decrease 
in the SO, concentrations, but later an 
attempt was made to improve matters 
still further by diluting the gases with 
cold air blown in by a fan at the base 
of the stack. The result was that the 
concentrations within the first half 
mile or so from the foot of the stack 
reached a level higher than those 
found with the 200 foot stack. The 
reason was not far to seek. Without 





* A. C. Best, Physics in Meteorology, 
Ch. VIII. London, 1957. 

t “ Effectiveness of high stacks etc.’ 
Hill, Thomas and Abersold. Industria! 
Hygiene Foundation. 


the influx of cold air, the difference in 
temperature between the stack gases 
and the ambient air was 94°F. The 
use of the fan brought this difference 
down to 22°F., which meant that most 
of the beneficial effects of buoyancy 
were lost. Finally, the company 
increased the stack height to 455 feet 
and installed a coal burning heater to 
bring the difference in temperature 
between the stack gases and _ the 
surrounding air to 165°F. The result 
was a Satisfactorily low ground con- 
centration of SO,. The golden rule for 
the designers of large industrial plants 
is therefore: “‘ keep the stack orifice as 
high as possible and conserve all the 
heat you can.” 

But even this is not enough. 
Attention must be paid to the airflow 
around the orifice, to ensure that the 
smoke gets away cleanly. Interference 
with the natural airflow is very likely 
to happen with the high, flat roof, 
cliff-like structures which are so 
popular with architects at present. If 
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the orifice of the main chimney of such 
a structure is flush, or very nearly 
flush, with the roof, the smoke is very 
likely to be swept down the lee face of 
the building by the “ breakaway ”’ of 
the’. air stream..“"In. this.“ case; >the 
advantages of height of orifice are 
entirely lost, and it is important to 
remember that the theoretical calcula- 
tions to which reference was made 
earlier in this paper refer, in all cases, 
to smoke which is carried away | 
completely by the free wind. If there 
is appreciable interference by the 
buildings, the calculations become 
meaningless. 

A technique has now been developed 
by the Aerodynamics Division of the 
National Physical Laboratory to give 
architects advice on such problems. 
An accurately scaled-down model of 
the building is placed in a large 
low-speed wind tunnel, and_ the 
behaviour of the smoke plume is 
examined by blowing finely divided 
paraffin oil through the orifice. The 










Fig. 4 The behaviour of smoke emitted from the roof of a tall building. 
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resulting plume is sufficiently dense to 
be photographed. 

To take a typical example, consider 
a cliff-like building about 300 feet high, 
with a flat roof extending about 75 feet 
in the direction of the wind. Over the 
roof of such a building there would 
normally be a “‘ boundary-layer ’’ of 
disturbed air about 30 feet deep. 
Smoke trapped in this layer is almost 
certain to descend on the lee side of the 
building, and may even reach ground 
level near the base of the building. 
There are two _ possible ways of 
averting this danger. One is to erect a 
“chimney pot” high enough to 
penetrate the region of disturbed 
flow, but this solution does not 
recommend itself on aesthetic grounds. 
The second is to create within the 
chimney a forced draught so that the 
plume is enabled to reach the undis- 
turbed flow by its own momentum. 
Naturally, conditions vary from build- 
ing to building, but as a rough rule it 
seems that the exit speed of the 
chimney gases needs to be about three 
times that of the natural wind. For a 
densely built up area like Central 
London, this suggests that a forced 
draught of about 30 miles an hour at 
least is needed to get the smoke away 
from the disturbing influences of such 
buildings. 

I have dwelt on this particular 
problem at some length because it 
illustrates the kind of technical scrutiny 
that I hope will become more common 
in the future. No one should plan a 
factory, a block of offices or a power 


Station without giving most carefu 
consideration to the pattern of airflow. 
The same considerations also apply to 
natural topographical features. It 
would be of little use, for example, 
creating a smokeless zone if the 
natural course of the winds were to 
deflect smoke from other areas into 
the zone. Commonsense says that a 
smokeless zone, to be really effective, 
should be placed as far upwind (with 
reference to the prevailing wind) as 
possible, but this is a counsel of 
perfection that cannot always be 
followed. What is necessary is that 
those responsible for planning should 
realize that today technical advice is 
available which could enable them to 
mitigate many of the evils of pollution. 
It is regrettable that such advice is not 
sought as frequently as it might be. 


Conclusions 


The picture I have tried to put 
before you in this necessarily brief 
sketch is that of meteorology as a 
science which is useful in ways other 
than that of forecasting weather, and 
in particular for giving help in 
problems of pollution. The micro- 
meteorologist has a great deal to give 
the community, and it is my hope that 
his services will be in demand more 
than ever in the future. As the Head 
of the national meteorological service 
I can give a very whole hearted 
assurance that we shall do everything 
in our power to help the Society in its 
most praiseworthy crusade for a clean 
atmosphere. 


CONFERENCE RESOLUTION 


STATEMENTZON THE: TRAINING AND 
BOMERVOPERATORS 


OUADIFIC ATION. OF 


The following resolution was pro- 
posed on behalf of the Executive 
Council during the final session of 
the Conference, which was carried 
with two dissentients: 

“THAT this Conference of the 
National Smoke Abatement Society 
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endorses the Society’s Statement on 
the Training and Qualification of 
Boiler Operators, and urges Local 
Authorities, Industry and the Trade 
Unions concerned to give it their 
close and active attention. 


“The Conference. further . urges 


Local Authorities themselves to act 
with respect to boiler operators in 
their own employment by providing 
incentives to encourage training and 
qualification.” 


The Statement 


The: Statement. referred. .to,in. the 
resolution, with an explanatory foot- 
note added, is as follows: 


|. Much of the success of the new 
Clean Air Act in preventing industrial 
smoke will depend on the skill and 
knowledge of the boiler or furnace 
operator. It will either be very diffi- 
cult or impossible for an untrained 
man to comply with the Act and avoid 
the emission of dark smoke even from 
good plant. Also, as has been said 
before, a careless or unqualified 
operator may waste in a day as much 
coal as a miner can produce in a day. 


2. The training of stokers and hold- 
ing of local qualifying examinations 
was pioneered by the forerunners of 
the National Smoke Abatement So- 
ciety nearly 50 years ago, but apart 
from a very few centres progress in 
expanding this work has been slow 
and a great deal remains to be done. 
Now, however, examinations have 
been put on a national basis through 
the introduction of the Boiler Opera- 
tor’s Certificate of the City and Guilds 
of London Institute. The difficulties 
associated with the setting up of 
classes at technical schools and col- 
leges in some areas have been over- 
come by the development of Home 
Study courses with one-day monthly 
group meetings. This latter method 
has been used with success by the 
National Coal Board, the Central 
Electricity Authority and the National 
Industrial Fuel Efficiency Service. 


3. It is considered that the final 
objective should be that a// boiler 
operators (and particularly all those 
on hand-fired plant) should be quali- 
fied by examination. The earning of 
such a qualification, as in any other 
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case, should carry with it a higher 
status and rate of pay, or be recognized 
by the addition of a bonus to the 
standard rate. It is useless—and 
clearly unfair—to encourage men to 
take the courses and examinations 
without such incentive and recogni- 
tion. There are a number of instances 


where such recognition is already 
being given with success. 
4. Employers should encourage 


operators to take the courses by 
facilitating attendance either at local 
classes or at the monthly group meet- 
ing held in conjunction with home 
study courses. It is also urged that 
they should assist, in appropriate 
circumstances, with fees and travelling 
expenses. 


5. The Society therefore urges, as a 
first step, that local authorities, 
industry, the trade unions and techni- 
cal schools or colleges should confer 
together for the purposes of organizing 
and then publicizing, local arrange- 
ments through which all boilermen will 
be able to take courses and examina- 
tions. A small representative com- 
mittee in each area might be set up 
to maintain the initial impetus. * 


6. In conclusion, we reiterate the 
importance of the proposals made in 
this Note on the grounds of their 
value to: 


(1) The Community by the reduction 
of smoke that can be achieved 
by the employment of trained 
operatives. 


(2) Industry by the saving of fuel 
that a trained operator can help 
to achieve. 


(3) The Operator by giving him a 
better status and remuneration. 


* In some areas existing fuel efficiency, 
further education or similar committees 
may be working on these lines or may be 
prepared to do so. The purpose of the 
committees suggested above is to stimu- 
late local interest and recruitment rather 
than to organize courses, which can 
usually be done through existing channels. 
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Thomas, Dr. McKim (MOH), Cardiff 
RDC. 

Thomas, Cllr. T. L., Neath R.D<C. 

Thomas, T. P. (SPHD), Gelligaer 

Thomas, Cllr. W. G., Cwmbran 


Thompson, Cllr. Mrs. E. W., J.P., 
Sunderland R.D.C. 

Thompson, R. C. (CPHD), Jarrow 

Tickner, Cllr. G. A., Rochester — 

Tierney, Cty. Cllr. Mrs. M., West 


Lothian C.C. 
Topham, Brig. J. V., Combustion En- 
gineering Association 


Traynor, A. T. er Droylsden 
Freharne,- -D: (CPE), Llanelly 
R.D.C. 


Turner, Cllr. J. D. ie 


Turner, R. M. (CPHI), Wembley 

Turner, T. H., Individual Member 

Turner, Dr. W. C. (MOH), Poplar 

Tutton, Mrs. J. W., N.S.A.S. 

Tylecote, Ald. Prof. F. E., C.B.E., J.P., 
Manchester 


Ulrich, E. (PHD, Hampstead 

Underwood, A. G. (SPHI and Hous- 
ing Officer), Highworth 

Ursell, J. F. (CPHI), Cheltenham 


Vale, L. H. (CPHI), Folkestone 
Varley, E. (CPHI), Stockton-on-Tees 
Vickers, L. (CPHI), Wortley R.D.C. 


Wade, A., M.B.E. (CPHI), Nottingham 

Wads sworth, W. (PHI), Rawmarsh 

Walker, D. (CPHD), Stanley (Yorks.) 

Wallace, J., Department of Scientific 
and Industrial Research 

Waller, R. E., Medical Research 
Council 

Wallwork, T., East Midlands Division, 
National Coal Board 

Walsh, Ald. T., Castleford 

Walton, J. F. H. (PHI), Bolsover 

Walton, Cllr. W., Wortley R.D.C. 

Walvisch, Cllr. H., Stepney 

Ward, Dr. E. (MOH), Colne Valley, 
Denby Dale, Holmfirth, Kirkburton, 
Meltham and Saddleworth 

Ward, E. (CPHI), Darlington 

Ward, G. A. (SPHI), Hartlepool 

Waring, F. L., Coalite & Chemical 
Products Ltd. 

Warr, Cllr. F. B. J., Nuneaton 

Warwick, H., Individual Member 

Waterworth, G. (CPHI), Corby 

Watkins, Cllr. A. R., Pontypridd 

Watson, Cllr. C. A., M.B.E., Scunthorpe 

Watson, Cllr. L. J., Lambeth 

Watson, F. W. H., Mirrlees Watson 
Co. Ltd. 

Watters, W. J. (SPHI), Mountain Ash 

Watt, D. N., Joint Iron Council 

Watts, Cllr. J., Kenilworth 

Watts, Cllr. Miss N. K., Merton & 
Morden 

Webster, A. C. (PHI), Deptford 

Webster, W. (CSI), Clydebank 

Westcott, Cllr. the Rev. A. Brooke, 
Corby 

Wheater, Cllr. E., Hemsworth 

White, Cllr. T. H., Shildon 

Whitfield, H. (CPHI), Middlesbrough 

Wignall, E. W., Coal Utilization 
Council 


Wilcock, Cllr. R., Nelson 

Wilford, A. T. (See Programme) 

Wilkins, Dr. E. T., Fuel Research 
Station 

Wilkinson, Cllr. J. W., Consett 

Willetts, Cllr. C., Halesowen 

Williams, Cllr. D. D., Llanelly 

Williams, J. B. (Additional PHI), 
Bredbury & Romiley 

Williams, J. S., 0.B.£., Coal Utilization 
Council . 

Williams, Cllr. R., 3.p., Rochdale 

Wilson, Ald. A., Preston 

Wilson, D. G., North Eastern Gas 
Board 

Wilson, Dr. George (Dep. Cty. MO), 
Durham C.C. 

Wilson, J. (CPHI), Brownhills 

Wilson, Dr. J. Greenwood (MOH), 
London 

Windebank, Ald. F., Hartlepool 


Winder, F. (CPHI), Stockport 

Winfield, E. J. (SPHI), Castleford 

Wolfe, Mrs. D. M., N.S.A.S. 

Wolverson, Clir. F., Bilston 

Woodall, J. D. C., South Eastern Gas 
Board 

Woods, W. (Additional PHI), Sunder- 
land R.D.C. 

Wright, W. L., South Western Gas 
Board 


Yorks, Ald. W. E., C.B.E., J.P., Sheffield - 
and District Clean Air Committee 
and Central Council for Health 
Education 

Young, Ald. B. N., Gateshead 

Young, J. J., Ford Motor Co. Ltd. 

Young, Cllr. R. S., Eston 

Young, .Dr. W. C. (MOH), Motherwell 
& Wishaw 

Yule, Dr. J. (MOH), Stockport 


LIST OF LOCAL AUTHORITIES REPRESENTED 
AND DELEGATES APPOINTED 


Abercarn 
Cllr. F. H. Belcher 


~ Aberdare 


Cllr. Mrs. S. Morgan 

D. Richards (SPHI) 
Accrington 

Cllr. J. B. Birch 

F. Kenniford (CPHI) 
Acton 

Clir. G. A. Clark 

J. J. Matthews (CPHI) 
Aireborough 

Clir. E. Cunliffe 
Amersham R.D.C. 

Clir. F. H. Hancock 

F. G. Caudery (CPHI) 
Ashington 

G. W. Tate (CPHI) 
Audenshaw 

Cllr. R. Barstow 

W. E. Pollitt (CPHI) 


‘Barnes 

W.L. Leach (CPHI) 
Barrhead 

Bailie J. McGrath 

J. M. Rigg (Burgh Surveyor & SI 
Barrow-in-Furness 

J. Shanks (CPHI) 


Basford R.D.C. 
Clir. F. Barker 
Dr. W. R. Perry (MOH) 
Bath 
Ald. A. W. Barrett 
G. W. Dhenin (Deputy CPHD 
Batley 
Cllr. J. Hanson 
W. Gilchrist (SPHD 
Battersea 
Clir. Mrs. E. A. Cooper, J.P. 
L. Burrows (PHI) 
Beddington and Wallington 
H. G. Cripps (CPHI) 
Bedford 
E. Avison (CPHI) 
Bedlingtonshire 
Cllr. J. Miller 
R. W. Cowans (CPHI) 
Bedwas and Machen 
Cir. A. J: James = 
Bedwellty 
Cllr. J: D. Turner 
D. Powell (CPHI) 
Beeston and Stapleford 
Cllr. F. Scothern 
D. T. Jones (Deputy CPHI) 
Belfast 
Dr. W. G. Swann (MOH) 
Clir. Major W. D. Geddis, y.p. _ 


Bermondsey 

Cllr. W. L. Ellis 

W. F. Smith (PHI) 
Bethnal Green 

Cllr. A. Stocks 

Dr. S. A. Boyd (MOH) 
Bexhill 

W. H. Ball (CPHI) 
Bexley 

Cllr. S. H. Philpot 

G. Hind (CPHI) 
Bilston 

Cllr. F. Wolverson 

Cllr. W. Fellows 

T. C. Moss (SPHI) 
Birkenhead 

M. Holgate (CPHI) 
Birmingham—Health Committee 

Clir. W. A. N. Jones 

Dr. W. R. Martine (Admin. MOH) 
Birmingham—Housing Management 

Committee 

Cllr. Mrs. E. Jefferies 

J. J. Atkinson (Deputy Housing 

Manager) 
Birmingham—Public Works 

Committee 

Cllr. G. Evans 

R. A. Shilston (Deputy Engineer) 
Bishop Auckland 

Clir. G. R. Cosgrove, J.P. 

R. Snowdon (Asst. PHI) 
Blackpool 

Cllr. H. W. Barnes 

Clir. J. Taylor 

J. Pickard (CPHI) 
Blackwell R.D.C. 

Clir. G. Smith 
_ R. Clarkson (CPHI) 
Bolsover 

Cllr S. Jennings - 

J. F. H. Walton, (PHI) 
Bolton 

A. Beasley (Specialist PHI) 
Bootle 

Ald. Dr. I. Harris 

Clir. J. R. Jones 

Dr. T. R. Roberton (MOH) 

H. Parsonage (CPHI) 
Boston 

G. E. Chamberlain (CPHI) 
Bradford 

Cllr. J. McKee 

Dr. J. Douglas (MOH) 
Braintree R.D.C. 

Cllr. W. H. Harvey 


Brandon and Byshottles 

Cllr. T. J. Dickinson 

K. Robertshaw (Sr. PH1) 
Bredbury and Romiley 

Clir. Mrs. S. Hogg 

J. B. Williams (Addt. PHI) 
Brentford and Chiswick 

T. M. Johnson (CPHI) 
Brierley Hill 

Cllr. E. B. Gibbons a 

C. H. Crawford (CPHI) 
Brighouse 

Cllr. L. Kaye 

W. Jennings (CPHI) 
Brighton 

H. G. Gibson (Deputy CPHI) 
Bristol 
- Ald. J. J. Milton, 0.B.E., J.P. 

F. J. Redstone (CPHI) 
Brownhills 

Cllr. H. J. Simmonds 

J. Wilson (CPHI) 
Burton-upon-Trent 

J. Easton (Deputy CPHI) 
Bury 

Ald. W. K. Heaton 

Ald. W. Elliott 

A. E. Snodgrass (CPHI) 


Caerphilly 

Cllr. A. D. Jones 

W. R. Liddington (PHI) 
Camberwell 

Cllr. Mrs. M. V. Goldwin 

F. Dray (Smoke Inspector) 
Cannock 

Cllr. Mrs. E. Jones, J.P. 

J. Ball (CPHI) 
Cardiff 

Ald. Dr. C. A. Bence 

Dr. W. Powell Phillips (MOH) 
Cardiff R.D.C. 

Cllr. Dr. F. W. E. Rutter 

Dr. McKim Thomas (MOH) 
Castleford 

Ald. T. Walsh 

E. J. Winfield (SPH) 
Chadderton 

Dr. T. O’Grady (MOH) 

J. Mann (SPHI) 
Cheisea 

H. Hoyland (CPHI) 
Cheltenham 

Dr. T. O. P. D. Lawson (MOH) 

J. F. Ursell (CPHI) 
Chertsey 

G. H. Birch (SPHI) 


Chester R.D.C. 

H. E. Stone (CPHI) 
Chesterfield 

Clir. Mrs. A. Collishaw 

G. Drabble (CPH]D) 
Chesterfield R.D.C. 

Clir. W. Everett 

T. W. Binns (CPHI) 
Chester-le-Street R.D.C. 

Clir. L. Connolly 

C. W. Robson (PHI) 
Chester-le-Street 

Cllr. J. McGorrigan 
Chigwell 

Cllr. R. K. Haberfield 

Dr. H. Franks (MOH) 
Clay Cross | 

Cllr. Mrs. A. Bennison 
Clowne R.D.C. 

Cllr. J. A. Rogers, J.P. 

A. A. Short (PHI) 
Clydebank 

W. Webster (CSI) 
Colne Valley 

Dr. E. Ward (MOH) 

A. Schofield (CPHI) 
Consett 

Cllr. J. W. Wilkinson 
Corby 

Clir. the Rev. A. Brooke Westcott 

G. Waterworth (CPHI) 
Coventry 

Clir. R. Loosley 

R. Williams (CPHI) 
Crawley 

Clir. Mrs. N. Simkins 

T. Steel (CPHI) 
Crook and Willington 

Cllr. J. J. Atkinson 

C. E. Davison (Addt. PHT) 
Croydon 

Clir. K. Edwards 

G. Grieve (CPHD) 
Cwmbran 

Clir. W. G. Thomas 

~O. J. R. Pruden (PHI) 


Dagenham 

Ald. Mrs. A. E. Prendergast 

L. E. Prior (CPHID) 
Darlaston 

Cllr. A. W. Cussons 

F. G. Ashcroft (CPHI) 
Darlington 

F. Ward (CPHI) 
Dartford 

T. H. Iddison (CPHI) 


Dartford R.D.C. 

Cllr. B. D. Doig 
Darwen 

Cllr. T. V. Keelan, J.p. 

E. P. McGlynn (SPHI) 
Dearne 

Clir. R. M. L. Lowman 

T. Duffy (District PHI) 
Denby Dale 

Dr. E. Ward (MOH) 


. Deptford 


Cllr. Mrs. F. K. Dolby 
A. C. Webster (CPHI) 
Derbyshire C.C. 
Ald. L. Shipley 
Dewsbury 
Ald. M. Scargill 
Dover 
Cllr. E. A. Bushell 
Dr. C. F. Lynch (MOH) 
Droylsden 
Chairman, Public Health Committee 
A. T. Traynor (CPHI) 
Dumfries C.C. 
J. S. Berry (Cty.SI) 
Dunbarton C.C. 
Cllr. H. J. Christie 
Cllr. J. D. McGowan 
Dr. S. Harvey (MOH) 
Dundee 
J. Foreman (CSI) 
Dunfermline 
Dean of Guild Robert Morrison, J.P. 
A. H. Duncan (CSI) 
Durham C.C. 
Cty. Cllr. J. Dawson 
Dr. G. Wilson (Deputy Cty. MO) 
Durham R.D.C. 
Cllr. F. Orr 
A. R. Moorhouse (PHI) 


Ealing 

Dr. W. G. Booth (MOH) 

G. T. H. Blackie (CPHI) 
East Barnet 

Clir. M. B. Passingham 

W. K. Pickup (CPHD) . 
Eastleigh 

Ald. T. W. Coles 

C. E. James (CPHI) 


Eastwood 


Cllr. C. Limb 

P. G. Rolling (CPHI) 
Ebbw Vale 

Cllr. J. Davies 

A. Stokes (SPHI) 


Edinburgh 

Dr. H. E. Seiler (MOH) 

J. Robertson (CSI) 
Edmonton 

Ald. Mrs. F. Long, J.P. 

J. P. Farrar (SPHI) 
Elstree R.D.C. 

G. E. Male (Addt.PHI) 
Enfield 

Cllr. J. Murray 

J. Lightfoot (CPHI) 
Epping and Ongar R.D.C. 

R. S. Shears (CPHI) 
Eston 

Cllr. R. S. Young 

J. H. Burrows (CPHI) 
Eton R.D.C. 

N. F. Collier (PHD 


Failsworth 

Cllr. J. H. Bell 

W. L. Monks (SPHI) 
Felling 

Cit T.. P. S. Prudham;J:p: 
Finchley 

J. Gray, M.B.E. (CPHI) 
Finsbury 

Cllr. J. Crossley 

Dr. C. O. S. Blyth Brooke (MOH) 
Folkestone 

L. H. Vale (CPHI) 
Fulham 

Cllr. H. G. Rainger 

F. C. Payne (Inspector for Factories 

and Smoke Abatement) 


Garforth 

Clir. P. Fenton 

R. Cockerham (PHI) 
Gateshead 

Ald. P. S. Hancock, 0.B.E. 

Ald. J. T. Etherington 

Ald. B. N. Young 
Gelligaer 

Ald. W. H. Hancock, J.P. 

T. P. Thomas (SPHI) 
Gillingham | 

Cllr. Mrs. E. P. Fitzgerald 

F. J. Hedgecock (CPHI) 
Glamorgan C.C, 

Cty. Ald. T. Evans, J.P. 

H. P. Evans (Senior Cty.PHI) 
Glasgow 

Cllr. Mains 

Clir. Monteith 

Cllr. Snodgrass | 

Medical Officer of Health 

T. Ashford (Senior Smoke Inspector) 


Golborne 
Cllr. E. R. Richards, J.P. 
J. Blakeley (SPHI) 

Grantham 
Cllr. H. Cant 
C. Taylor (CPHI) 

Gravesend 
Clir. Miss A. E. H. Johnson 
Dr. H. S. Davies (MOH) 

Greenwich 
Cllr. Mrs. M. L. Bennett 
J. G. Lyons (PHI) 

Grimsby 
Cllr. J. P. Murphy 
H. Parkinson (CPHI) 


Hackney 

Clir. Mrs. C. Gooch, J.P. 

Dr. J. Fenton (MOH) 
Halesowen 

Ald. C. Willetts, c.c. 

A. Archer (PHI) 
Halifax 

Ald. F. H. Swire 

H. Margerison (CPHI) 
Hammersmith 

Cllr. E. W. Flynn 

Dr. A. J. Shinnie (Deputy MOH) 
Hampstead 

E. Ulrich (PHI) 
Harlow 

S. A. Eade 
Harrow 

Cllr. Mrs. M. M. Haslam 

S. N. King (CPHI) 
Hartlepool 

Ald. F. Windebank 

G. A. Ward (SPHI) 
Hastings 

Ald. F. T. Hussey 

Cllr. G. H. Tanner, B.E.M. 

N. P. Lester (Town Clerk) 

Dr. T. H. Parkman (MOH) 

W. G. McDonald (CPHI) 
Hayes and Harlington 

Cllr. Mrs. K. M. Johnson 

J. S. Hodgins (CPHI) 
Hebburn 

Cllr. W. Bradley 

W.S. Bruce (PHI) 
Hemsworth R.D.C. 

Cilr. J. R. Taylor 
Hemsworth 

Cllr. E. Wheater 
Hendon 

A. H. Smith (SPHI) » 
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Heston and Isleworth 

Cllr. Mrs. M. Hennig 

Dr. A. Anderson (MOH) 
Hetton 

Clir. W. Mallinson 
Highworth R.D.C. 

A. G. Underwood (SPHI and 

Housing Officer) 

High Wycombe 

Cllr. L. A. Simmons 

R. F. Shaper (CPHD 
Hitchin 

Clir. F. A. Millard, 3.p. 
Hoddesdon 

W.N. David (CPHD 
Holborn 

Clir. Mrs. L. J. Coleman 
~ G. Rollinson (PHD 
Holmfirth 

Dr. E. Ward (MOH) 
Hornchurch 

Cllr. Mrs. E. H. Dean 

Dr. J. Gorman (MOH) 
Horsham 

C. H. Street (Addt.PHID) 
Houghton-le-Spring 

Cllr. D. Metcalfe 
Hove 

Cllr. Mrs. L. V. Ryan 

Dr. N. E. Chadwick (MOH) 
Huddersfield 

Ald. J. Armitage, J.P. 

Dr. R. G. Davies (MOH) 

D. Drake (CPHI) 


Iiford 

Ald. J. Barker, J.P. 

S. R. Daly (CPHD 
Ipswich 

Cllr. W. A. Newman 

Dr. R. A. Leader (MOH) 
Irlam 

Cllr. S. Dunn 

L. Hall (SPHD 


Jarrow 
Ald. P. Scullion 
R. C. Thompson (CPHI) 
Jarrow, Hebburn and Felling United 
Districts 
Dr. T. C. Falconer (MOH) 


Keighley 

‘Dr. D. V. McDonagh (MOH) 
Kenilworth 

Cllr. J. Watts 


Kingston-upon-Hull 
Cllr. F. Hammond, J.P. 
Clir. L. Johnson 
Dr. A. Hutchison (MOH) 
A. C. Saword (CPHI) 
Kingston-upon-Thames 
G. C. Smith (CPHD) © 
Kirkburton 
~ Dr. E. Ward (MOH) 
Kirkby-in-Ashfield 
Cllr. A. Mead, c.c. 


Lambeth 

Cllr. L. J. Watson 

Dr. F. Summers (MOH) 
Lanark C.C. 

Cty. Cllr. J. McLean 

J. R. McGhie (Senior Asst.Cty.SD 
Lancashire C.C. 

Cty. Ald. A. Smith, C.B.E., J.P. 

Dr. T. Patton Sewell (Deputy ~ 

Cty.MOH) 

Lanchester R.D.C. 

Cllr. R. Calland 

F. E. Terry (PHD 
Leamington Spa, Royal 

Ald. Capt. J. A. E. Durham 

F. C. Hills (Deputy CPHD 
Leeds 

Aid. Mrs. W. Shutt 

Dr. I. G. Davies (MOH) 

J. Goodfellow (CPHI) 
Leek 

J. Rowbotham (CPHI) 
Leicester | 

Ald. S. Cooper 

G. A. Hiller (CPHI) 
Lewisham 

Ald. C. S. E. Fox — 

Dr. E. H. R. Smithard (MOH) 
Lincoln 

D. G. McGill (CPHI) 
Liverpool 

Ald. A. Griffin 

Ald. M. J. Reppion 

Clir. A. N. Bates 

Prof. A. B. Semple (MOH) 
Llanelly C.B. 

Cllr. D. D. Williams 

J. E. Marks (CPHD 
Llanelly R.D.C. 

Clir. A. Bowen 

D. Idwal Treharne (CPHD 
Llantrisant and Llantwit Fardre R.D.C. 

Cllr. A. G. Martin : 

Dr. T. Isiwyn Evans (MOH) 


London 
Cty. Cllr. S. E. Cohen 
F. J. Forty (City Engineer) 
Dr. J. Greenwood Wilson (MOH) 
London C.C. 
Cty. Cllr. Mrs. F. E. Cayford, J.P. 
Dr. S. G. Burgess (Scientific Ad- 
viser) 
Luton 
Ald. Mrs. B. Andrews 
R. Lord (Deputy CPHI) 


Macclesfield 

Cllr. W. A. Ledgar 

Dr. H. R. Dugdale (MOH) 
Malden and Coombe 

P. E. Kinton (Deputy Sa 
Manchester 

Ald. Prof. F. E. Tylecote, c.B.£E., J.P. 

Cllr. T. H. Jenkins 

Clir. T. Lomas 

Dr. C. Metcalfe Brown ho 
Meltham 

Dr. E. Ward (MOH) 

A. R. Metcalfe (PHI) 
Meriden R.D.C. 

Cllr. R. E. Moore 

G. B. Stokes (Deputy CPHI) 
Merton and Morden 
_ Cllr. Miss N. K. Watts 

W. T. Pinches (CPHI) 
Mexborough 

Cile. K.. ee 

H. Brearley (CPHI) 
Middlesbrough 

Ald. J. G. Boothby 

H. Whitfield (CPHI) 
Motherwell and Wishaw 

Clir. Martin F 

Dr. W. C. Young (MOH) 

T. Johnstone (SI) 
Mountain Ash 

Cllr. A. S. J. Hillier 

W. J. Watters (SPHI) 


Neath 

Cllr. T. Hughes, J.P. 

R. T. Probert (SPHI) 
Neath R.D.C. 

Cllr. T. L. Thomas 

Dr. H. R. Stubbins (MOH) 
Nelson 

Cllr. R. Wilcock 

G. Pritchard eee 
Newburn 

Clir. J. W. Bain 

J. Corney (SPH) 


Newcastle-under-Lyme 
Ald. W. Evanson 
Dr. Sheila M. Durkin (Deputy 
MOH) 
Newcastle-upon-Tyne 
Ald. J. Chapman, M.B.E. 
L. Mair (CPHI) 
Newport 
Ald. T. F. Mooney, J.P. 
W. J. Griffiths (CPHI) 
Normanton 
Cllr. S. Armstrong 
J. Lindsay (Asst. 
Officer) 
Northfleet 
Cllr. C. A. Hall, J.P. 
Northumberland C.C. 
Ald. N. Garrow, O.B.E., J.P. 
Dr. Wilson Minns (Deputy Cty.MO) 
Nottingham 
Cllr. J. E. Dexter 
Dr. W. Dodd (MOH) 
A. Wade, M.B.E. (CPHI) 
Nottinghamshire C.C. 
Cty. Ald. J. W. Eley 
G. H. Earnshaw (Cty. 
Inspector) 
Nuneaton 
Cllr. F. B. J. Warr 
K. P. Llewellyn (CPHI) 


Public Health 


Health 


Oldbury 

F. W. Keene (Deputy CPHI) 
Oldham 

Ald. J. Bradley 

Ald. Miss A. A. Kenyon 

H. V. Cass (CPHI) 


~ Ormskirk 


Cllr. Mrs. E. Pennington 

Dr. J. G. Hailwood (MOH) 
Oxford 

W. Combey (CPHI) 


Paisley 

Convener, Health (E) Committee 

J. Innes (CSI) 
Peterborough 

Clir. C. E. Hall 

Dr. G. Dison (MOH) 
Pontardawe R.D.C. 

Cllr. W. Rees 

I. Lewis (CPHI) 
Pontypool 

Cllr. G. W. Morris 
Pontypridd 

Clir. A. R. Watkins 

H. L. Birkett (SPH) 


Poplar 

Dr. W. C. Turner (MOH) 
Portishead 

Cllr. W. M. F. Knowles 
Portsmouth 

W. F. Appleton (Chief Health 

Inspector) 

Port Talbot 

Clir. Mrs. S. H. Mainwaring 

G. A. Morgan (CPHI) 
Preston 

Ald. A. Wilson 

Dr. J. S. G. Burnett (MOH) 


Queensbury and Shelf 
Cllr. H. E. Nichols 
W. E. Shelley (PHI) 


Radcliffe 

Clir. R. A. Kernohan 

J. S. Oldfield (PHD 
Rawmarsh 

Clir. T. Marriott 

W. Wadsworth (PHD 
Rawtenstall 

Cllr. J. Ashworth, J.P. 

C. Cunliffe (CPHI) 
Reading 

J. Green (CPHID) 
Renfrew C.C. 

Cty. Cllr. P. Cook 

G. Lindsay (Cty.SD 
Rhondda 

Ald. D. Murphy 

Dr. A. R. Davis (Deputy MOH) 
Ripley 

Clir. W. J. Birks 

G. Ainsworth (CPHI) 
Risca 

Clir. H. Jones 

G. M. Jenkins (PHI) 
Rochdale 

Cllr. R. Williams, J.P. 

Dr. J. Innes (MOH) 
Rochester 

Clir. G. A. Tickner, J.P. 

Dr. J. O. Murray (MOH) 
Romford 

Clir. D. Raper 

M. J. Dove (PHD 
Rotherham 

L. Eastwood (CPHI) 
Rotherham R.D.C. 

Clir. C. C. Newsholme 

—D. Greenwood (Deputy CPHI) 
Royston (Yorks.) 

Clir. L. W. Jackson 


Rushden 
Dro Xa Panes (MOH) 
H. W. Ellis (SPHI) 


Saddleworth 
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SUMMARY OF EVENTS 


HE Conference was held in the Pier Pavilion, Llandudno, and for the first 

time at the Society’s conferences a Clean Air Exhibition was held in 

conjunction with it. The attendance was again a record, with 778 members 
and delegates. 


The proceedings opened on the morning of Wednesday, Ist October, with 
the President, Dr. R. Lessing, in the Chair. The Chairman of the Llandudno 
Urban District Council, Councillor Harold Neville, 3.p., was the first speaker, 
conveying a welcome to the town to the Conference and wishing it success. He 
was followed by the Minister for Housing and Local Government and Minister 
for Welsh Affairs, the Rt. Hon. Henry Brooke, M.P., whose address is contained 
in this volume. Then followed Dr. Lessing’s second Presidential Address. 


On the Wednesday afternoon, with Mr. John Innes, Deputy Chairman of the 
Executive Council, in the Chair, the Conference discussed the industrial aspects 
of the Clean Air Act and the papers presented by Messrs. G. W. Farquharson, 
Thomas Ashford and Norman Bastable. 


On the Thursday morning the Conference took the form of a Forum on 
Smoke Control Areas, with a platform consisting of the authors of the reports 
presented on behalf of the Society’s Divisions, and a “‘ panel’ of experts. The 
reports were reviewed, before the general discussion, by Dr. Llywelyn Roberts. 


The Chairman for this session was Dr. J. L. Burn, a Deputy Chairman of the 
Council. 


Technical and scientific papers were presented at the Thursday afternoon 
session, with Dr. T. P. Colclough, Chairman of the Society’s Technical 
Committee, presiding. The authors were Mr. Pindard and Dr. Wilkins of the 
Fuel Research Station, Dr. Reid of the London School of Hygiene and Tropical 
Medicine, Mr. Courtier of the London County Council, and Mr. Brook and 
Dr. Burke of the British Coal Utilization Research Association. 


The Chairman of the Executive Council, Dr. J. S. Burnett, presided at the 
Des Voeux Memorial Lecture on the Friday morning and during the Annual 
General Meeting which followed. The Lecture, by Sir William Holford, was 
received with keen interest and appreciation. 


At the Annual General Meeting the election was announced of Sir Hugh 
Beaver, in succession to Dr. Lessing. Sir Hugh was unfortunately unable to be 
present, but the following message received from him was read by Dr. Lessing: 


‘“*T am very sorry that longstanding previous commitments make it impossible for 
me to be with you at Llandudno at the beginning of October. I have indeed to lead. 
a deputation of British industrialists to discussions in Rome with similar representa- 
tives of Italian industry. You will appreciate it is impossible for me to default. I 
should be grateful if you would convey to the Annual General Meeting my apologies 
for my absence; and convey my deep appreciation of the honour that they do me 
in inviting me to follow such a distinguished line of Presidents of the Society ending 
with yourself. 

‘** Members of the old National Smoke Abatement Society and even earlier of the 
Coal Smoke Abatement Society may properly feel satisfied with the results that have 
been achieved. But the greatest achievement is the recognition of the fact that what 
we are entitled to is Clean Air. The Society under its new name therefore steps 
forward in pursuit of a new goal and a new objective. I shall do anything that I can 
to assist in this campaign which is bound to be a long one.” 


Nominations for the new office of Senior Vice-President are made by the 
Executive Council, and it was announced that an invitation to this office had 
been made to and accepted by Sir Graham Sutton, F.r.s. The election of 
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Mr. S. E. Cohen as Hon. Treasurer and of the Divisional Representatives to the : 
Executive Council were reported. The Audited Financial Statement for the: 
year ended 30th June, 1958, was presented and approved, and ‘an oral interim | 
report on the Society’s activities was given by the Chairman. A resolution to | 
amend the Society’s Bye-laws in respect of the rates of subscription for local | 
authority and corporate members was moved and agreed to without dissent. 


Following the Annual General Meeting two conference resolutions were ' 
moved and after discussion were carried by a majority of those present and | 
voting. 


The first, on behalf of the Chesterfield R.D.C., was spoken to and moved by 
Mr. James Law, and read as follows: 


That this Conference of the National Society for Clean Air is of the opinion that 
the concentrations of acid gases permitted by Sections 6 and 7 of the Alkali, etc. 
Works Regulations Act 1906, in the manufacture of sulphuric acid and the concentra- - 
tion or distillation of sulphuric acid are greatly in excess of what ought to be permitted | 
in the present drive for cleaner air, that the discharge of acid gases within these: 
tolerances can and does cause great discomfort and distress to persons within the: 
area of discharge and requests the Executive Council, through the Technical | 
Committee, to investigate the question with a view to making representations to ) 
H.M. Government. 


The second, moved by Councillor Jennings for the Bolsover U.D.C., was ; 
as follows: 


That this Conference considers that as a means of giving practical encouragement | 
to the occupiers of private dwellings to install smokeless appliances in their premises, , 
the Minister of Housing and Local Government be requested to secure the amendment | 
of Section 12 of the Clean Air Act, 1956, so that the grant of appropriate financial | 
assistance is available in respect of any private dwelling irrespective of whether the : 
premises come within a smoke control area or not, subject to the condition that : 
where a grant is made, only those fuels authorized for use in a smoke control area | 
shall be used for such appliances. 

This Conference is of the opinion that the payment of such a grant in advance of | 
formal action would produce immediate benefits by reducing atmospheric pollution, 
and would also ease the financial burden on Local Authorities when formal steps are : 
taken to declare smoke control areas. 


On the Wednesday evening the Conference enjoyed the hospitality of the: 
Chairman and members of the Llandudno U.D.C. at a Reception. On the: 
Thursday evening a film show was arranged in one of the town cinemas, where : 
films of clean air and general interest were shown by courtesy of the Electrical | 
Development Association, the Gas Council and Shell Mex and B.P. Ltd. 


A general vote of thanks was moved, at the close of the Conference, by Dame: 
Vera Laughton Mathews, Past-President. Amid applause she expressed thanks | 
and appreciation to all who had made the Conference and Exhibition so) 
successful, including the Chairman and Officers of the Llandudno U.D.C., 
Mr. E. Victor Williams, Publicity Manager, and the staff of the Llandudno) 
Publicity Association, the Management and staff of the Pier Pavilion, the: 
Exhibitors and their staffs, the Authors of papers, sessional Chairmen, and/| 
those who participated in the discussions, the Chairman, Mr. J. J. Matthews: 
and members of the Conference Committee, and the members of the Society’s; 
staff. 


Address 


By the Rt. Hon. Henry Brooke, M.P., 


Minister of Housing and Local Government 


AM determined to make _ the 
Government’s Clean Alr policy a 
success, and I welcome this oppor- 

tunity to address the Conference of the 
National Society for Clean Air. 

I congratulate the Society on its 
new title. Your title recognizes that 
the purpose now is not only smoke 
abatement, but the suppression of air 
pollution in all its forms. 

As Minister for Welsh Affairs, too, 
I welcome the fact that we have all 
come together here in Wales. The 
splendid air of Llandudno is free from 
man-made pollution, or almost so. 
No one can truly say that of all parts 
of Wales—yet. 

Your President, Dr. Lessing, this 
year completes half a century’s asso- 
ciation with the Society and its pre- 
decessor. His untiring work in the 
Struggle against air pollution on behalf 
of the Society and in his personal 
capacity is legendary. We are all of 
us delighted that this year Her Majesty 
should have been pleased to appoint 
him a Commander of the Order of the 
British Empire. 

The Society, of course, is drawing 
near its Diamond Jubilee. In 1959 it 
will be sixty years since the establish- 
ment of the Coal Smoke Abatement 
Society in London. Events in the 
Society’s history seem to have a habit 
of falling in the ninth year of each 
decade. The Smoke Abatement 
League of Great Britain, concerned 
mainly with the provinces, was set up 
in 1909. The National Smoke Abate- 
ment Society was formed by the 
amalgamation of the two parent 
organizations in 1929. 

I hear that the Society proposes to 
mark the Diamond Jubilee by holding 
an International Conference and Ex- 
hibition in London during October 


next year. It is worthy of the tradition 
of the old National Smoke Abatement 
Society that, in celebrating its Jubilee, 
the Society should be looking not 
inwards but outwards, and be con- 
cerned to share its knowledge and 
experience with representatives from 
overseas. I know there is a growing 
recognition of the menace of air pollu- 
tion not only in the United States but 
in many countries within and without 
the Commonwealth. 

As we are now the country with the 
most advanced system of legislative 
control over air pollution, our ex- 
perience may be of value to others. 
But we have also much to learn, and 
we need not be ashamed of saying so. 
International co-operation is highly 
desirable in assessing the problem of 
air pollution and in devising remedies. 
Both O.E.E.C. and the World Health 
Organization have initiated joint 
studies and conferences on clean air 
problems. By pooling the varied ex- 
perience of different countries and by 
sharing the techniques for mitigating 
smoke and fumes and dust from 
industrial processes which present 
special technical difficulties, the time 
taken in mastering these problems in 
each individual country can be greatly 
reduced. 

The other major event of 1958, 
challenging in importance the So- 
ciety’s change of name, took place on 
June list—the ‘“‘ Second Appointed 
Day ’’—the day on which the Clean 
Air Act came fully into force. The 
introduction on that day of the 
industrial parts of the Act was ac- 
companied by my issuing three sets of 
regulations. 


The Dark Smoke Regulations 
First, there are the dark smoke 


The Minister and Platform at Llandudno 


regulations. They prescribe the maxi- 
mum limits for emissions of dark 
smoke from buildings. They set the 
standard of smoke emission from 
industrial furnaces. The time limits— 
basically ten minutes in eight hours— 
are exacting without being unduly 
onerous. They will be observed only 
where furnaces are fired efficiently, 
and are properly maintained and 
operated. The limits are related to a 
period of eight hours in order to corre- 
spond with normal shift working. 
From the point of view of local autho- 
rities who have to administer the Act, 
a shorter period permitting continuous 
observation would have been easier to 
enforce; but one has to take account 
of the normal cycle of operations in 
the boiler-house. 

There are other important limita- 
tions in the regulations which will of 
course assist local authorities in en- 
forcement—the limit of four minutes 
for continuous dark smoke, and the 
prohibition of more than two minutes 
black smoke in thirty minutes. 

Secondly there are new regulations 
dealing with dark smoke from ships. 
They allow, for the time being, rather 
longer limits than those applying on 
land. Often the difficulties in the way 
of adapting ship’s boilers to comply 
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with the Act are formidable, and 
further work is needed to improve the 
smoke eliminating devices for marine 
boilers. This is being undertaken by 
the Fuel Research Station of D.S.ILR. 
in conjunction with the shipping 
industry. When it is completed and 
the new devices can be manufactured, 
we shall see whether some tightening 
of the regulations is practicable. But 
the problem of controlling smoke 
from ships will always be more difficult 
than with installations ashore, because 
of the varying and often exacting con- 
ditions on the water. 


Scheduled Processes 


The third part of the preparations 
for June Ist was the Order extending 
the Alkali Act to additional industrial 
processes which give rise to technical 
questions of difficulty and complexity 
in the prevention of smoke, dust and 
grit. 

In listing the processes to be brought 
under the Alkali Act, we took great 
care to schedule only those which do 
present difficuit or intractable pro- 
blems. We were concerned not to cast 
the net too widely, or to deprive local 
authorities of control over works 
where they were quite competent to 
exercise it. The balance is probably 








Act. 


about right, bearing in mind that the 
Order is of general application—it 
applies to all local authorities, small 
or large—and there is a procedure in 
subsection 2 of section 17 of the Clean 
Air Act which enables control to be 
transferred from my Department to 
individual authorities in suitable cases. 


Applications for this will be con- 
sidered on their merits, taking into 
account the experience and capacity of 
the local authority and the nature and 
problems presented by the processes 
over which they are seeking control. 
Two authorities, Sheffield and West 
Bromwich, have so far submitted 
applications; consultation is about to 
take place with the industrial firms 
who might be affected by an Order 
based on their proposals. 

There seems to me occasionally to 
be some misunderstanding of the work- 
ing of the Alkali Act and the effect of 
the new Alkali Order. Anyone familiar 
with the Alkali Act of 1906 will re- 
member that it talks about a “‘ work,”’ 
such as a sulphuric acid ‘“ work.’’ 
Nowadays we should probably refer 
to a “ process,’ or perhaps to the 
plant in which the particular process is 
operated. 

It is sometimes assumed that if 
certain processes have been registered 
under the Alkali Act, then the whole 
of the premises or ‘“‘ works’? comes 
under the Alkali Inspector. That is 
not so. The Alkali Inspector deals 
only with the plant concerned with 
scheduled processes. Anything else 
which is not part of the scheduled 
process comes under the local autho- 
rity and the Clean Air Act. 


It is important that the processes 
which come under the Alkali Act and 
under the Clean Air Act should each 
be clearly known. We are proposing 
to inform local authorities of all the 
registered processes in their districts, 
as soon as the registration of all the 
works now coming under the Alkali 
Act is completed. 

Before the 1958 Order there were 
some 830 premises conducting about 
1,600 registered processes under that 
Registration is not quite com- 


plete, but the latest figures available 
indicate that about 2,100 premises with 
some 3,400 processes or installations 
now are under the Alkali Act. This 
may sound a lot, but the numbers are 
of course quite small compared with 
the enormously greater number of 
boiler and furnace plants of all kinds 
which local authorities are responsible 
for watching under the Clean Air Act. 


To deal with this increase in the 
work of my Alkali Inspectorate the 
number of Inspectors actually on the 
job has been increased from 10 to 20, 
and we are aiming ultimately at 28. 
With this team of men, all of them 
chemical technologists qualified not 
only academically but by their practi- 
cal experience in industry, we should 
be well placed to attack the more 
intractable kinds of industrial pollu- 
tion by smoke, grit and dust. We see 
this as a joint operation, calling for a 
united effort: certainly not as a battle 
between the Alkali Inspectors and 
industry, certainly not as a tug-of-war 
between the Inspectors and_ local 
authorities. The enemy is not one 
another. The enemy is air pollution. 
It is the common foe of us all, and we 
all are allies in making relentless war 
on it. 


So you’ can’ be sure’ that -on the 
industrial side we now have legislation 
which should prove effective in dealing 
with a broad range of air pollution 
problems. Of course we have not 
reached perfection. Of course we 
must not expect to achieve 100 per 
cent. clean air forthwith. Of course 
there are all sorts of practical diffi- 
culties ahead. But we are the first 
country in the world to introduce a 
complete system of legislation for 
dealing with the problem on a national 
basis. 


If we can attain sensible and forceful 
and consistent administration by local 
and central government, and if we can 
get the co-operation of the man in the 
street and the man in the boiler-house 
and the woman in the home, the Act 
can achieve the Government’s purpose 
and yours: and that is to reduce 
smoke, grit and dust in our towns and 


cities to a level unknown for a hundred 
years or more. This is my determined 
intent. 

On the industrial side we ought to 
see a substantial improvement within 
the next five years or so. The period 
allowed by the Act for alterations to 
plant expires in the middle of 1963. 
During this time all the necessary im- 
provements to furnaces and boilers 
will have to be carried out—the fitting 
of mechanical stokers, and the pro- 
vision of instruments for observing and 
checking smoke. There ought also to 
be a steady growth in the fitting of 
dust and grit arrestors to furnaces. 


In the processes which come under 
the Alkali Act there should also be 
improvements coming along by then. 
For instance, in the gas and electricity 
and pottery industries the process of 
shutting down older works and in- 
Stallations will have gone yet a stage 
further; and it is the older plant which 
so often is responsible for the most 
smoke. 


Smoke Control Areas 


Now about pollution from house 
chimneys. Nearly 500 local autho- 
rities have adopted the Model Byelaw 
requiring the installation in new 
buildings of domestic appliances which 
are capable of using smokeless fuels. 
Most of the authorities in the black 
areas have done so. This means that 
over a wide part of the country new 
houses will be equipped with the right 
appliances from the start, and there 
will be no need to spend money on 
converting fireplaces to burn smoke- 
less fuels. 


The development of smoke control 
areas is speeding up. My department 
has been notified of proposals for 182 
smoke control areas from 108 local 
authorities. They relate to nearly 
200,000 premises and about 33,000 
acres of land. This is not bad going 
considering that the Clean Air Act has 
been in force only some twenty months. 
But of course it is but a start when 
measured by the task that lies ahead. 


There are seven million houses in 
the “‘ black areas,”’ as well as hundreds 
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of thousands of shops, offices and 
similar buildings. The black areas 
extend over 3 million acres. We have 
a long way to go. 

The time is coming when we may 
need to look systematically at what 
local authorities propose to do in 
future years. But we have made a 
useful start; and the first Smoke 
Control] Orders under the Act have 
been coming into force this year. 
There will be twenty-eight of these 
Orders in operation by Christmas. 

When my colleague Lord Mills 
spoke to the Society at your con- 
ference in Hastings last year he stressed 
the importance of educating people 
about the evils of air pollution: in- 
forming them rather than exhorting 
them: presenting facts that will 
combat prejudice and ignorance. 


Publicity 


People are becoming more aware 
that smoke and dust and grime are a 
menace to health and happiness: but 
not everybody has yet realized that it 
is usually possible and quite often easy 
to do something about it. 

This year there has been more 
helpful publicity in the Press on the 
subject of clean air than ever before— 
particularly at the time of the Second 
Appointed Day. Many good leaflets 
and booklets have been published 
about the Act and about means of 
complying with it. My Department 
has produced memoranda for local 
authorities, and we shall shortly be 
publishing a short explanatory leaflet 
about smoke control areas which local 
authorities can give to householders 
in those areas. 

We have also produced a short 
television film for showing when fog 
warnings are broadcast. That will be 
available this winter if fogs threaten. 


Of course your Society has long 
been active in clean air publicity. It 
is skilful and experienced in presenting 
the facts. I am glad that the splendid 
work of education carried on in the 
regional clean air campaigns is to 
continue in the West Riding. The 
prominent part which the Society plays 








in these campaigns is, in my view, of 
the utmost value. 

The benefits to health, the avoidance 
of fuel wastage and economic loss, the 
prevention of damage to buildings and 
materials, the greater cleanliness and 
the less drudgery—these may be 
familiar texts, but they cannot be too 
often repeated. 

I believe the Clean Air movement 
can make a still wider appeal. The 
clean air campaign is a movement to 
stir the senses, a movement which can 
contribute to the bettering of the very 
essence of town life in this land of 
ours. 

One evil effect of the film of im- 
purities which hangs over towns is 
that it reduces the light of the sky and 
makes the whole scene dimmer, less 
cheerful, less colourful. Pure air has 
an extra value because it sharpens 
outlines and intensifies colours. One 
gets an impression of a greater keen- 
ness of the senses when the atmo- 
sphere has been washed by rain. Our 
ultimate aim must be to make towns 
and industrial districts not only cleaner 
and more presentable, but more 
exhilarating places to be in. 

I am the Minister charged with 
responsibility for town and country 
planning as well as with what are 
called the environmental health ser- 
vices—housing, water supply, sewer- 
age, refuse disposal, clean air, and so 
on—and I can see, better than most, 
perhaps, the kinship these have with 
one another. 

As towns become cleaner and 
healthier, we can think again about 
making them beautiful. Trees will 
grow more vigorously, particularly 
the many kinds which hate a smoky 
atmosphere—you will see that point 
made in my Ministry’s little book on 
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Trees in Town and City that is now 
being published. 


Perhaps we shall need a campaign 
to get houses painted brightly and 
buildings cleaned—to give the towns 
a new look as the tide of smoke is 
driven back. Certainly architects will 
have to think harder about colour. 
As the purity of the light in the centre 
of big towns improves, the colour of 
paint will not only remain bright 
longer, but will appear more intense. 
Discriminating use of colours in brick- 
work, roofs and facing materials 
generally, as well as in paint, will 
become more rewarding than for 
years. 

We shall have to study more in- 
tensively colour qualities of different 
local stones and _ other building 
materials, and the harmonies which 
can be achieved by picking out the 
surroundings of doors and windows 
in colour. One can see that growing 
nowadays in the mining valleys of 
South Wales. 


You have done well to get Sir 
William Holford to give the Des 
Voeux Lecture this year. His theme— 
*“ Clean Air, Urban Amenity and the 
Growth of Towns ’’—is a reminder 
that the aims of the clean air campaign 
are not merely to remedy the blight 
of air pollution. 


The tendency for towns to grow 
outward into the country, and for 
people to live away from the towns 
in which they work, is not simply due 
to the pressure of population or the 
need for more house space. I am 
sure it reflects a desire to escape from 
drabness and dimness. Let us see if 
the campaign for clean air can be 
linked with a campaign to make towns 
beautiful, and life the sweeter for 
it all. 


The Presidential Address 


Clean Air on the Way 


by 


R. Lessing 


C.B.E., Ph.D., F.R.I.C., F.Inst.F., F.Inst.Pet., 
M.1I.Chem.E., Hon.M.Inst.Gas.E. 


N my Address to last year’s Annual 
| Conference I referred to the pain- 
fully slow progress of the smoke 
abatement movement during the first 
half of this century, which might have 
been still less effective or never been 
initiated, had it not been for the 
efforts of this Society and its prede- 
cessors. But these activities were by 
no means unavailing. They resulted 
in creating an attitude of mind which 
only required the trigger action of the 
unprecedented severity of the London 
smog of December, 1952, to release a 
pent-up feeling, nation-wide, that 
drastic steps for the abolition or abate- 
ment of air pollution must be taken. 
In very few years the situation has 
undergone a remarkable change. The 
Beaver Committee was set up and its 
findings and recommendations met 
with universal approval by press and 
public. The Clean Air Bill, largely 
based on the Committee’s Report, 
passed through both Houses of Parlia- 
ment with unusual celerity due, no 
doubt, to its being lifted—contrary to 
previous smoke legislation—out of the 
political arena and being welcomed 
and supported by all parties. 
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The final order prescribed by the 
Act came into force on Ist June, 1958 
and its full implementation is now 
well under way, except in Scotland. 

A corresponding, not inconsiderable 
change has taken place in our Society 
within the two short years during 
which I have had the honour of 
occupying the Presidential Chair. It 
has adopted a new title and one 
which signifies more than a mere 
change of name, for it registers a 
logical development. The parent 
Society was appropriately called The 
Coal Smoke Abatement Society 
because coal was the type of fuel then 
mainly concerned. When, in 1929, 
the three organizations operating in 
London, the Provinces and Scotland 
joined forces to form The National 
Smoke Abatement Society, the use of 
oil fuel had progressed and the restric- 
tion to coal smoke was no longer 
justified. The recognition that smoke 
is not the only objectionable pollutant 
but that gaseous and especially acid 
impurities are probably of even more 
damaging character, has steadily been 
gaining ground. Also, as a result of 
the Clean Air Act, it is to be expected 


that in the foreseeable future the 
emission of domestic smoke _ will 
diminish at the rate at which control 
areas are established, while dark indus- 
trial smoke will be reduced to a mini- 
mum. For these reasons and on the 
psychological ground that ‘“‘ Abate- 
ment’ indicated a certain diffidence 
of purpose, the title ‘‘ National Society 
for Clean Air’ was adopted as 
implying conviction of positive 
achievement. 

To give effect to this conviction the 
Society must not allow itself to rest 
on its laurels, but must redouble its 
efforts in a wider and more compre- 
hensive field. 

The part played by the Society in 


_ preparing the ground for workable 


legislation is acknowledged on all 
sides. It has sown the seed but must 
not regard the passing of the Clean 


_ Air Bill as the fruit grown from it, but 
_ rather as a delicate plant which needs 
assiduous tending and fertilizing to 


| 


| 
| 


bring it to final fruition. 


MAKING THE ACT 
SUCCEED 


It will be useful to examine the steps 
to be taken to attain the best results 


_ from the working of the Act and to 
envisage objectives that are beyond 


its scope. This may be done under the 
two main headings of administrative 
and technical measures. 


Administrative Action 


Until fuel users and others of their 
own accord, regard the avoidable 
discharge of impurities into the air as 
unthinkable, just as they have for a 
long time regarded the disposal of 
sewage into open street gutters, the 
creation of smoke control areas offers 
an effective means of preventing or 
diminishing pollution. It is obvious 
that the work and expense involved 
in making the mecessary surveys, 
installing, adapting or _ replacing 
appliances, ensuring the supply of 
suitable fuels and eventually super- 
vising the control, will cause Local 
Authorities to proceed cautiously in 
selecting and establishing smoke con- 
trol areas. But whilst their powers 
under the Clean Air Act are permissive 
they should exercise their discretion 
generously and without undue delay 
if the intention of the legislators to 
abolish air pollution is to be met 
within a reasonable period of time, 
more especially in the densely popu- 
lated and highly industrialized “‘black”’ 
districts. 


As was to be expected, Councils had 
to get used to the idea of exercising 
their new powers and to familiarizing 
themselves with the procedure to be 
followed. This meant a slow start, as 
is shown by the figures in Table 1, 
giving the position at the end of July. 
1958. 


TABLE 1 


Progress of Smoke Control Areas in England 
during Period ended 31st July, 1958 


| Smoke Control Orders confirmed 


- Submitted for confirmation but not confirmed .. 


- Proposals notified to the Minister 
Local Authorities told to proceed to "detailed 


survey 


Smokeless Zones and Smokeless Areas under 


Local Acts 


Local Authority Housing Estates made or to be 


made smokeless by tenancy conditions. . 
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Areas Acreage Premises 
34 33753 24,037 
Dp 4,265 25,101 

109 20,828 125,131 
2 590 2,360 
21 3,274 39,876 
13 1,542 14,342 
201 34,252 230,847 


In Scotland, one order comprising 
139 acres and 1,007 premises has been 
confirmed by the Secretary of State. 
Five proposals relating to 1,959 acres 
and 9,544 premises have been made 
but not yet confirmed. 

Whilst the results show a small 
beginning, the example set by the 
Authorities concerned is likely to have 
a snow-balling effect of a progressively 
faster rate of Orders made and con- 
firmed. 

The “‘ repeat orders ’’ for additional 
areas by some Councils are of particu- 
lar significance. 


Co-ordinating Smoke Control 


The gradual extension of smoke 
control under the jurisdiction of indivi- 
dual local Councils must be welcomed, 
but it really does not go far enough. 
The slogan “ Air Pollution has no 
boundaries ’’ has become somewhat 
hackneyed, but it remains valid all 
the same. To obtain the full benefits 
of the new powers conferred on them, 
effective coordination of the work on 
air pollution by neighbouring Authori- 
ties should be established. 

There have been, of course, for many 
years regional committees on which 
neighbouring Councils and, in some 
cases, other interested parties are 
represented. Their function is mainly 
to advise on the routine collection of 
test results from measurements of 
atmospheric pollution. The advantage 
of this cooperation lies in the ability 
to plan the pattern of distribution of 
the available instruments, see to their 
regular inspection and maintenance 
and assess the results of the observa- 
tions. It would be a great step forward 
if the work of these committees were 
to lead to organizations of a more 
executive character so that the provi- 
sions of the Clean Air Act could be 
met on a regional basis. 

Perhaps the best example where a 
scheme of ‘‘ combined operations ”’ 
should be established is London. In 
my opinion the whole of Greater 
London should be served as regards 
air pollution work by a body which 
will be empowered not only to advise 
on the initial steps of designating areas 
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| 
for smoke control, but will thereafter 
supervise the control itself. | 

Unless some such scheme is evolved: | 
and put into effective uniform opera- - 
tion, some of the more eniightened: 
boroughs may share the experience of | 
the City of London which has made: 
itself completely smokeless—admit- 
tedly under special conditions of types: 
of premises and _  population—but ' 
suffers from the inflow of polluting 
matter from outside sources. | 

The scheme which I envisage would | 
entaii planning the initial selection” 
and adoption of suitable areas, prefer- - 
ably contiguous, and the chronological | 
order in which others should be added. 
It would not be restricted to the: 
establishment of the control areas, but | 
would involve a continuing organiza- - 
tion being set up for coordinating: 
methods of control and watching their ; 
effects. 

The peculiar combination of 103° 
Local Authorities which administer 
700 square miles (448,000 acres) of / 
built-up Metropolitan London will 
pose some awkward problems, but | 
a good-neighbour policy, needed | 
surely nowhere more than in the matter ' 
of air pollution, will find a solution 
to them. 

The Metropolitan Boroughs’ Stand- 
ing Joint Committee has already 
taken some action to coordinate smoke 
control by recommending constituent 
Councils to consider conditions with 
a view to designating smoke control 
areas. Perhaps encouraged by this : 
recommendation 35 London Authori- 
ties have taken active steps relating to 
more than 13,000 acres and nearly 
100,000 premises, as shown in detail 
in Table 2 

Although the total acreage shown in 
Table 2 is only a small fraction (3 per 
cent) of the Greater London area, it 
indicates the willingness of one third 
of the London Authorities to make 
a start with smoke control. There are 
also signs that the value of coordina- 
tion is appreciated. Of the six Boroughs 
bordering on the City of London— 
now a smokeless enclave—five have 
Orders confirmed by or notified to, 
the Minister. 








TABLE 2 


Smoke Control Areas in Greater London 
during Period ended 31st July, 1958 


Smoke Control Order confirmed .. 


Submitted for confirmation but not confirmed ; 


Proposals notified to the Minister 
Smokeless Zones and Smokeless 
Local Acts 


Areas under 


Local Authority Housing Estates made or to be 


made smokeless by tenancy conditions. . 


Several Boroughs in West London— 
Fulham, Hammersmith, Willesden— 
have formed a Liaison Committee, 
together with Acton, Barnes, Brentford 
and Chiswick, outside the LCC area. 
As the outcome of this cooperation 
there will be within 10 years a clean 
air barrier stretching north and south 
across West London. 


Dark Smoke 


Whilst the control of domestic 
smoke is left to the good sense of local 
Councils at times of their own 
choosing, the emission of the dark 
variety—usually industrial—is, with 
certain closely defined exceptions, 
already and everywhere liable to heavy 
penalties. 

The attitude of industry to the new 
legislation marks a radical reversal 
from that adopted in the past towards 
air pollution in general and towards 
the Society in particular whose leaders 
were regarded as cranks or incompe- 
tent enthusiasts. 

A change came about when a 
Technical Committee was set up in 
1946, of which I had the privilege 
of being elected as the first Chairman. 
Industry began to take the work of the 
Society seriously and to cooperate 
in a helpful spirit. 

Compared with its opposition to 
the Smoke Abatement Act 1926, the 
following quotation from the sub- 
mission of the Federation of British 
Industries to the Beaver Committee 
is illuminating :— 

‘“In principle the reduction of 
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Areas Acreage Premises 
13 2,542 14,548 
14 2,825 14,977 
34 7,167 48,100 

2 682 17,992 
4 182 152 1, 
67 13,398 97,144 





atmospheric pollution has the entire 
support of the Federation. Indus- 
trial smoke emission should be 
reduced to the lowest practicable 
limit consistent with technical and 
economic considerations, and the 

Federation would support any effort 

designed to achieve this.”’ 

From the foregoing one may justifi- 
ably conclude that the Clean Air Act 
will bring to an end the mutual 
recriminations of domestic and in- 
dustrial smoke producers, the pot 
calling the kettle black. The Act 
holds the balance fairly between the 
two, and, anyway, in the not too 
distant future smoke will be on the 
wane, and there will be only a small 
minority of recalcitrant offenders to 
be subjected to the full rigours of the 
Law. 


The Technical and Scientific Aspect 


We are all well aware that an Act of 
Parliament cannot become effective 
unless the means of implementing it 
are available and practicable. Policing 
alone cannot achieve the objective, 
and even the police has nowadays to 
go in for forensic science. The complex- 
ity of the phenomena of air pollution 
calls for intensive and—equally impor- 
tant—coordinated research for the 
solution of the many problems it 
presents. Let it be said at once that 
the Clean Air Act does not make any 
technical demands which cannot be 
fulfilled with present knowledge and 
experience, but the Act was drafted 
for the purpose of eliminating only 


the grossest forms of air contamina- 
tion, leaving some of the more intract- 
able problems for further considera- 
tion. 

As in every activity of modern life, 
scientific research and _ practical 
development of its results are of the 
utmost importance and cannot be 
disregarded by the administrator. In 
fact, the Act authorizes Local Authori- 
ties to undertake or contribute to- 
wards investigations and _ research 
relevant to the problem of the pollu- 
tion of the air. 


RESEARCH 


In my address to last year’s Con- 
ference I - described - the’ primary 
material sources of air pollution. I 
shall now deal with the researches 
needed to confirm the facts stated and 
the opinions expressed, both in regard 
to the working of the Clean Air Act 
and with a view to the study of pollu- 
tants for which the Act does not 
expressly legislate. 


Smoke 


There is a large body of research 
organizations, professional Institutes, 
and technical departments of industrial 
firms engaged on studies of fuels and 
their combustion. The need for 
appliances, both domestic and indus- 
trial, complying with the relevant 
requirements of the Act, will be a 
sufficient incentive for them to improve 
existing appliances, devise new types 
and carry out fundamental research 
on combustion. 


Smokeless Fuels 


Methods for the manufacture of 
smokeless fuels have been practised 
for many years, but on a very restricte 
scale. Research and development 
should be directed to the production 
by the carbonizing industry of coke 
which is readily ignitable and tolerably 
free from incombustible matter. The 
advantages of low-ash coal for carbon- 
ization have been demonstrated in 
the past and may be enhanced by 
newer methods lately being developed. 
The realization of these advantages 
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depends on the availability of supplies : 
by the National Coal Board of tho-- 
roughly cleaned coal. This problem’ 
calls for economic rather than techni- 

cal research. This shou!d be done, for, 

with all the gas industry’s new develop- - 
ments—complete gasification of coal) 
and oil, using tail gases from petroleum } 
refineries and importation of liquid! 
methane—carbonization of coal will 
be practised on a major scale for ai 
long time to come, not least for the: 
purpose of supplying smokeless solid ! 
fuel. | 


Grit and Dust 


The Clean Air Act does not pre-- 
scribe quantitative limits of the: 
permitted concentration of grit andi 
dust in chimney gases, for two good! 
reasons. We are still waiting for ai 
reliable, all-round method of measure- - 
ment, and dust concentration has little: 
meaning without knowledge of the: 
total weight emitted. Hence we are: 
enjoined to use any practicable means; 
to minimize the emission. 

Here research is required firstly forr 
finding reliable methods of measure-- 
ment and secondly for improving dustt 
arresting plant. It must be considered! 
that the quantity of dust slipping: 
through a large electrostatic precipi-- 
tator working at the highest efficiency, 
at present achieved will be of the orders 
of 10 tons a day. 

A line of research to be pursued iss 
to identify flue dust with individual | 
constituents of coal from which it iss 
derived. Previous investigations in-- 
dicate a close connection with the: 
natural dust in coal. If coal were: 
supplied in de-dusted condition the: 
fly-ash in flue gases to be arrested! 
would be greatly reduced. The forma- 
tion of grit by aggregation of the more: 
fusible ash of natural dust should also) 
be investigated. These researches have: 
become more urgent with the increase: 
in the production of small coal ini 
which the natural dust is concentrated. 


Sulphur 


There remains the sulphur problem. 
It sets the researcher some intricate: 
questions. The weight of sulphur; 


dioxide discharged into the atmos- 
phere is more than twice that of smoke, 
grit and dust combined. Although 
sulphur compounds in the air are 
in quantity and _ virulence more 
damaging to health and property than 
any other pollutants, they were not 
dealt with in the Clean Air Act by 
reason of our lack of adequate know- 
ledge of their causation and behaviour, 
and the slow development of generally 
applicable methods of dealing with 
them. 

An obvious method of reducing 
the quantity of this pollutant is the 
elimination of at least part of the 
sulphur from the fuel before it is 
burned. In the case of coal this 
requires development and application 
rather than novel methods. Investiga- 
tions on de-sulphurization of fuel oil 
are believed to be on the research 
programme of some oil companies. 
The need for a satisfactory solution 
is great in view of the high sulphur 
content of refinery residues. 

The economics of sulphur removal 
from both coal and oil should be 
studied closely so as to ascertain a 
fair balance between additional cost 
and benefits gained. 

An objective of the highest import- 
ance is the elucidation of the mecha- 
nism of oxidation of SO, to SO; which 
latter on combining with water forms 
sulphuric acid. 

A small portion of the sulphur in 
chimney gases is always in form of 
SO,, particularly where the combustion 
temperature is high. Work on the 
neutralization of this SO; is already 
proceeding, mainly for the purpose of 
protecting the inner surfaces of the 
flues and chimneys from corrosion by 
acid attack. 

As the large bulk of SO, is eventual- 
ly turned into SO, and the resulting 
acid finds its billet in metals, stone- 
work, textiles, soil and vegetation, 
and irritates the respiratory organs 
of man and beast, the mechanism of 
this oxidation calls for close and 
urgent investigation. 

An impression has been gaining 
ground that SO, only becomes 
troublesome in the presence of smoke 
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or other solid particles. The plausible 
explanation is that it is adsorbed on 
the surfaces in high concentration 
and converted to sulphuric acid. 
There is as yet not enough reliable 
proof of this theory, nor knowledge 
how SO, reacts with solids of different 
chemical composition, acidic, alkaline 
or neutral, such as are found in a flue 
dust mixture. 

These investigations are in the 
domain of physical chemistry and 
their clarification will be of great help 
in work on the elimination of sulphur 
oxides from flue gases, and of equal 
importance in the biochemical study 
of the action of sulphur acids on the 
human and animal body. 


Flue Gas Treatment 


The much debated subject of flue 
gas washing certainly needs close and 
impartial examination. Many of the 
objections to it are based on ex parte 
statements unsupported by adequate 
scientific or economic evidence. Having 
been repeated often enough without 
scrutiny they pass into the technical 
literature as facts.. There is much 
scope for an independent, impartial 
inquiry. 

The surveys of the distribution of 
sulphur oxides in built-up areas could 
be usefully extended. It has been 
found, for example, that the rise and 
fall of sulphur in the air at St. Paul’s 
Cathedral follows closely the sulphur 
emission from the old Power Station 
at Bankside, whilst that from the new 
Station where flue gas washing is in 
operation does not show such a corre- 
lation and is relatively small, although 
the fuel consumption of the new station 
is a multiple of that of the old. 

The recent announcement that the 
old station will be demolished next 
year is welcome news. 


Motor Vehicles Exhaust 


More knowledge on the cause and 
prevention of objectionable engine 
exhausts is badly wanted. This 
nuisance is a challenge to the oil and 
motor manufacturing industries to 
step up their researches. They should 
be qualified for the task and they will 


reap the benefit of any improvements 
effected. 


Measurement of Pollution 


The original Atmospheric Pollution 
Research Committee embarked on a 
fact-finding scheme of measuring 
deposits from the air with a meagre 
number of instruments quite inade- 
quate for a complete survey. However, 
a detailed analysis in restricted areas 
gave useful indications of the distribu- 
tion of solid pollutants. Since then 
the number of observations has 
steadily increased and of recent years 
has grown by leaps and_ bounds. 
This is very commendable, but it may 
be asked whether we are not now 
suffering from a surfeit of numerical 
data which we are unable to digest. 

Collecting routine test results is 
not true research. They are facts 
needed by the investigator for drawing 
conclusions and it is his job to interpret 
the observations. He can only do this 
satisfactorily in relation to a well 
defined and circumscribed area and 
with additional information on the 
topography of the land, configuration 
of buildings, pattern of fuel consump- 
tion, height of chimneys and—most 
important—corresponding micro- 
meteorological data. A good example 
is the Leicester Survey, 1945. 

For one who was closely connected 
with the initiation of the scheme it is 
gratifying to have watched its growth 
to its present dimensions, but I do 
believe that some of the effort and 
money devoted to collecting a multi- 
tude of figures could be applied to 
more profitable investigations. 

There is, of course, still much scope 
for evaluating the effects of the new 
legislation. This involves improving 
old and devising new measuring 
apparatus, and arranging testing sta- 
tions judiciously to yield the most 
instructive pattern of results. 


Application of Meteorological Data 


To make the best use of the routine 
measurements they should be inte- 
grated with the corresponding meteoro- 
logical observations. This is not an 
easy task, and much thought will have 
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to be given to the elaboration of a 
workable programme. The first joint 
meeting in May 1958 of our Society 
and the Royal Meteorological Society 
has proved the desirability of intimate 
liaison between all concerned in the 
solution of the complex problems of 
air pollution. 


Nuclear Pollution 


Impurities containing radio-active 
matter discharged into the atmosphere 
will in future come within the orbit of 
pollution research. This is not the 
place to deal with what is now a 
subject of international discussion in 
the highest scientific quarters. Never- 
theless, there are two points I wish to 
make. 

First, radio-active matter whether 
natural or man-produced will be a 
useful indicator of conventional 
pollutants with which it has become 
associated. The ease with which it is 
observed and measured will help in 
tracing positions from which smoke, 
grit and dust is emitted into the air. 
Such information has hitherto entailed 
elaborate collection and chemical 
analysis. 

The other matter concerns the effects 
of polluted air inside industrial plant. 
Steps are now being taken in some 
cases to protect the flue systems and 
chimneys of boiler and other furnaces 
from corrosion by acid in the combus- 
tion gases. A parallel to this is the 
experience with graphite moderated 
reactors, recorded in the Final Report 
of the inquiry into the accident at 
Windscale Pile No. | in October, 1957. 
It appears from the Report that quite 
small quantities of various contami- 
nants, which can be deposited in the 
graphite of a pile from the air used to 
cool it, greatly enhance the rates of 
oxidation. Hence the temperature 
may rise above the safe limit and 
become uncontrollable. 


The Role of the NSCA 


Unquestionably much scientific and 
technological effort of the highest 
calibre must be applied to achieve the 
objective, clean air. The Society’s 
constitution does not provide for 





entering the field of active research of 
the kind indicated. Nor do its re- 
sources allow it to contemplate such 
costly ventures. The services of many 
branches of science must be enlisted. 
The formulation of a programme for 
coordinating and integrating such 
work is in itself a formidable task 
which may well be undertaken by the 
Clean Air Council. 

In a matter which touches every 
citizen, even ministerial authority 
will have to be supported by public 
opinion, and I submit that our Society 
has proved its ability to provide this 
service. It has succeeded by its sus- 
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tained efforts to make the general 
public aware of what has to be done 
to exorcize a national evil. It will do 
equally useful work in the future in the 
fields of education and propaganda, 
by its publications, by stimulating 
discussions in London and the Pro- 
vinces. Indeed, the Society has become 
a central clearing house for informa- 
tion on all aspects of air pollution and 
its abatement. What the Society now 
needs is an appreciably increased 
supply of funds to meet the new and 
heavier duties falling on it. 

Clean Air is on the way, but it has 
not yet arrived. 


Industrial Aspects of the Clean 
Air Act 


(1) THE CONTROL OF DARK SMOKE 
EMISSIONS 
by 
George W. Farquharson, M.A.P.H.I. 


Chief Smoke Inspector, Birmingham 








































































































Introduction 


LL the provisions of the Clean 
Air Act, 1956, have now come 
into operation, including the 

regulations relating to the permitted 
time periods for dark smoke emissions 
from chimneys of buildings. Also an 
excellent pamphlet in the form of a 
Memorandum on the Industrial Provi- 
sions (Clean Air Act, 1956) has been 
published by the Ministry of Housing 
and Local Government. 

This Memorandum is of outstanding 
value to all local authorities, and can 
be recommended for the attention and 
guidance of all industrial manage- 
ments and fuel users. 

The duration and density of smoke 
emissions as enacted in The Dark 
Smoke (Permitted Periods) Regula- 
tions, 1958, may not reach the standard 
of perfection desired by idealists. It 
may seem regrettable to legislate for 
black smoke in the year 1958, and to 
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provide quite formidable defences, but 
it is obvious that the pattern the 
Minister has created, is woven from 
the threads of recommendations made 
in the Beaver Report, reinforced by 
findings of the Technical Committees 
of the British Standards Institution, 
and the assessment of representations 
made by industry and local authorities 
at the meetings with the Ministry when 
the draft regulations were being 
formulated. 

The Minister and his advisers have 
produced an instrument of legislation 
which recognizes that under certain 
circumstances dark smoke from the 
combustion of bituminous fuel is 
unavoidable, and that such smoke 
should be limited to definite time 
periods. 


Responsibility of Local Authorities 


With the exception of the schedule 
processes controlled by the Alkali 
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Inspectorate of the Ministry of Hous- 
ing and Local Government the respon- 
sibility and duty of ensuring the 
implementation of the new legislation 
appertaining to the control of dark 
smoke emissions in England and 
Wales is placed directly on all local 
authorities, and the question remains, 
especially in the so-called black areas, 
will they accept this responsibility and 
all that it entails? Or, will other 
urgent matters such as _ housing, 
redevelopment, education, and the 
proposed reorganization of local 
government receive priority, and so 
allow the serious position as revealed 
in the Beaver Report para. (114) in 
relation to smoke abatement adminis- 
tration to remain a minor part of local 
authority activities ? 


Results Obtained From the 
Implementation of Legislation 


Whilst recognizing that the Clean 
Air Act provides ample opportunity 
for the requirement that all new 
furnaces should be capable of being 
operated without contravening the 
provisions of Section 1 it is my 
opinion that the full implementation 
of the legislation by local authorities 
requires: (a) constant supervision for 
contraventions, (b) co-operation with 
offenders through the Strength of 
enforcement, (c) the determination of 
the contraventions through legal pro- 
ceedings, if co-operation fails. 

The following tables extracted from 
departmental records support this 
opinion. It should be noted that the 
observations refer only to the emis- 
sions of black smoke from industrial 


chimneys and the results which 
followed from the enforcement of 
byelaws under the Public Health Act, 
1936, procedure. The byelaws pre- 
scribed that the emission of black 
smoke for a period of three minutes in 
the aggregate within any continuous 
period of thirty minutes from any one 
chimney (other than a private dwelling 
house) shall until the contrary is 
proved be presumed to be a nuisance. 
Thus indicating the trend of the 
overall reduction in the average smoke 
emissions which was effected by the 
service of abatement notices by the 
local authority and thereby an im- 
provement in the pollution of the 
atmosphere. During the period under 
review, however, it was necessary for 
the local authority to institute legal 
proceedings in 19 instances for dis- 
obeyal of the abatement notices 
whereby penalties were imposed and 
magistrates orders granted. 


Co-operation Through Enforcement 

The 233 chimneys which were 
subject to abatement notices served 
various types of boiler and trade 
process furnaces, of this total 164 
(70 per cent.) served hand fired coal 
burning furnaces, 46 (20 per cent.) 
served furnaces coal fired by mechani- 
cal means, and the remaining 23 (10 
per cent.) served either oil or coal 
producer fired furnaces, so proving the 
contention that the hand fired coal 
burning furnaces are the greatest 
offenders in regard to industrial smoke 
emissions. 

From the correspondence that arose 
out of the service of the abatement 


Routine District Inspections 


Chimneys Contraventions Total black Average per 
Year observed of Bye-laws smoke noted 30 minutes 
1955 2764 83 909 mins. 10-95 mins. 
1956 2 fee) 76 LD gown 10-43, 
[957 5133 74 8985 5, 1214", 


Observations following the Service of Abatement Notices of Contraventions 


Number of Number of Total black Average per 
Year chimneys observations smoke noted 30 minutes 
£955 83 412 498 mins. 1-21 mins. 
1956 76 31% 2OG™ x; 03s ae 
1957 74 427 2207 0-513 
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notices, various schemes were proposed 
by 135 firms. The advice of the local 
authority was sought and the remedial 
measures suggested were adopted. 

The following table summarizes the 
proposals received: 


smoke nuisances amends in some 
important respects the procedure: 
under the Public Health Act, 1936. 
The shades indicated on the Ringel- 
mann chart are now the standards by 
which excessive emissions of dark! 





Stricter supervision | Changes in fuel New plant and Estimated 
Year by managements effected equipment expenditure 
1955 De, 10 14 . £23,000 
1956 26 3 7 £18,000 
1957 24 8 9 £ 3,450 
a2 2h 30 £44,450 
In regard to changes in fuel, smokecan be dealt with. The nuisance: 


electricity, oil, coke, and gas have 
been substituted for bituminous coal. 
The new equipment consisted of the 
replacement of old plant, mechanical 
stoking arrangements, oil fuel burning 
installations, boiler plant and process 
furnace instrumentation, and smoke 
density meters, thus showing the 
extent of co-operation which can be 
brought about through the strength of 
initial enforcement. 


The Dark Smoke (Permitted Periods) 
Regulations, 1958 


At some time or other opinions 
have been voiced on the short-comings 
of the Public Health Act legislation for 
dealing with smoke nuisances. The 
main points of criticism have been: 

(a) The roundabout method of 
enforcement procedure. 

(6b) The qualified exemption given 
to certain processes by Section 
109 of the Act. 

(c) The absence of a definition of 
the term “‘ black smoke.”’ 

(d) The difficulties of establishing 
evidence of a nuisance. 

(e) The wide scope of defence 
available in the case of prosecu- 
tions. 

Under the Provisions of Section 1 
of the Clean Air Act, 1956, and the 
Dark Smoke (Permitted Periods) 
Regulations, 1958, the criticisms (a), 
(b), (c), (d) and to a considerable 
degree (e) have been removed, and 
Section 16 of the Act which refers to 
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procedure has been removed; such: 
emissions are contraventions of the: 
Clean Air Act, 1956. 


** Black smoke,’’ means smoke that 
would appear to be as dark as or: 
darker than shade 4; and. ~** dark 
smoke,” means smoke that would: 
appear to be as dark as, or darker than 
shade 2. Copies of such charts and 
instructions on their use are available: 
through the British Standards Institu- 
tion, Park Street, London, W.1, and 
Messrs. Charles Griffin & Co. Ltd., 
Drury. -Lane; bondeon,.. W:C2>)\ ‘The 
Minister has not yet prescribed by. 
regulation any method of ascertaining: 
whether smoke is dark smoke within 
the definition of the Act. Of course, if! 
such regulations are made the carrying: 
out of the procedure as prescribed 
would be essential as evidence of proof: 
in any legal proceedings, however, in 
the absence of such regulations and for 
guidance of the court the evidence of 
the observations recorded by an 
inspector experienced in the use of the: 
chart may be offered and accepted. It 
is essential that all local authorities 
should ensure that their authorized 
officers should be fully experienced in 
the use of the chart and the shade: 
numbers. Some inspectors have used | 
the Ringelmann chart since the 
beginning of the year for observation 
purposes during routine inspections, 
with the result that they have become: 
familiar with the chart and _ the 
recording of the density of smoke: 
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emissions by ordinary visual methods. 

With the coming into operation on 
the Ist June last of the Dark Smoke 
(Permitted Periods) Regulations, it is 
certain that the administration and 
enforcement of the provisions by local 
authorities will place a considerable 
responsibility upon them, if the 
regulations are to be effective, and 
whilst nothing in the regulations 
authorizes the continuous emission of 
dark smoke caused otherwise than by 
soot blowing for a period exceeding 
4 minutes; or the emission of black 
smoke for more than 2 minutes in the 
aggregate in any period of 30 minutes, 
the administration of the provisions in 
Section 3 Sub-section (1) and (2) of the 
regulations which relate to the sliding 
scale for the permitted periods of 
emissions of dark smoke from any 
chimney for not longer than 10 
minutes in the aggregate in any 
period of eight hours, or 14 minutes 
in the aggregate if soot blowing is 
carried on and rising to 29 minutes and 
41 minutes respectively in the case of 
dark smoke emissions from a chimney 
serving four or more furnaces will be 
quite impracticable to administer in 
many areas. 

I wonder how many local authori- 
ties have the staff available or even the 
time to spare to ensure the carrying 
out of such enforcement duties over 
these extended periods ? 


Soot Blowing: Dark Smoke Emissions 


The limits imposed by the regula- 
tions when soot blowing operations 
are taking place appear reasonable. 
The following table is a_ typical 
example of smoke observations carried 


Type of One water tube chain 
boiler grate stoker. Rating 

35,000 Ibs. per hour. 
Number of Six (30 mins. period) 
observations 


Constant brown 
haze 


Smoke noted 
during steam- 
ing operations 
Average dark 
smoke noted 
during soot 


3 minutes R.2 
1 minute R.4 


_ blowing 


One water tube chain 
grate stoker. Rating 
35,000 Ibs. per hour. 


Six (30 mins. period) 


2:5 minutes R.2 
1 minute R.4 


out on boiler plant chimneys to assess 
the emission of dark smoke noted 
during soot blowing operations. It 
should be noted that the chimneys did 
not serve boiler plant of electricity 
works or similar boiler plant rated 
high enough to come within the 
jurisdiction of the Alkali Inspectorate 
and the emissions of smoke noted did 
not contravene the regulations. 

The frequency of soot blowing 
depends on the type of fuel in use and 
the dark colour of the smoke emitted 
is mainly due to the micronic soot or 
grit particles detached from _ the 
heating surfaces. No outside observer 
can tell whether the dark smoke 
emitted is from the incomplete com- 
bustion of the fuel, or soot blowing, 
therefore, it is obvious from a practical 
point of view, that in the case of all 
large boiler plants where soot blowing 
takes place, the records should be 
made readily available to the local 
authority. It may be considered that 
more frequent soot blowing would 
reduce the emissions of dark smoke, 
but in large plants soot blowing more 
than once a day tends to become 
uneconomic practice and is, therefore, 
not looked upon with favour. 

The regulations will, however, leave 
it quite open for soot blowing to take 
place during the daylight hours and so 
relieve the night shift of this work, for 
it is generally carried out surrepti- 
tiously when darkness falls. In small 
boilers such as the Economic type 
where soot blowing takes place by 
steam lancing or any other means, 
such operations are generally carried 
out without contravening the regula- 
tions, but it is as well to remember 


One water tube chain 
grate stoker. Rating 
35,000 Ibs. per hour 


Six (30 mins. period) 


One minute of 
Ringelmann No. 1 


Haze only 
intermittent 


2 minutes R.2 
2:5 minutes R.4 


that even in the case of these compara- 
tively small boilers if soot blowing 
takes place during the period of 
observation the additional permitted 
time period as allowed by the regula- 
tions will apply. 


Dark Smoke Control—Railway 
Engines 

The Dark Smoke (Permitted Periods) 
Regulations, 1958, apply to the 
emissions of smoke from _ railway 
locomotives generally and not only to 
those operated by the British Trans- 
port Commission and the provisions 


in earlier Acts which proved so 
ineffective for the abatement of 
smoke from railway engines are 


repealed. 

From the observations maintained 
on individual coal fired locomotives 
Operating at engine sheds, goods 
sidings, and stations, the emissions of 
black smoke that have been noted 
have rarely contravened the new 
limits of two minutes in the aggregate 
over a period of thirty minutes. It is 
when a number of locomotives are 
standing under steam on departure 
roads from the locomotive depots that 
a greyish smoke pall often occurs. 
This smoke being emitted at a 
comparatively low level does not 
disperse with any great rapidity and 
can be a considerable nuisance to the 
local inhabitants but assuming that no 
individual engine emits smoke of a 
greater density than 1:99 of the 
Ringelmann chart no powers are 
available under the Clean Air Act, 
1956, to deal with such a nuisance. 

Several features in furnace design of 
locomotive boilers such as the defiector 
plate, brick arch, and the blower all 
contribute towards improving the 
combustion of coal in the furnace and 
when an engine is standing under 
steam the discriminating use of the 
blower will keep the smoke emission 
down to the permitted density. 


Temporary Exemption Certificates 


Section 2 (2) of the Act recognizes 
that it may not always be possible to 
prevent the emission of dark smoke 
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from chimneys until alterations to the 
existing plant or furnaces have been 
carried out and the provisions of this 
Section enable a local authority, if 
they think fit in suitable cases, to issue 
a certificate of temporary exemption 
from the provisions of Section 1 of the 
Act. This certificate may be given for 
the period of a year from the date of 
issue or for such shorter periods as 
may be specified. Certificates which 
expire after one year can be renewed, 
but no certificate will remain in force 
after the 4th July, 1963. 


This system of certification is new in 
smoke abatement legislation and pro- 
vides an excellent opportunity, if used 
judiciously, for the control of dark 
smoke from existing chimneys serving 
boiler or industrial plant. 

Though the results are not immedi- 
ate it is obvious that when discussing 
the grounds of the application with 
the avplicants co-operation can be 
established whereby the undertakings 
that may be given will be such that, 
within a reasonable period of time the 
adaptations provosed will ensure that 
the likelihood of future contraventions 
are limited. 


Conclusion 


The control of dark smoke can be 
achieved if the representatives of local 
authorities accept the responsibilities 
that the full implementation of the 
Clean Air Act, 1956, involves. The 
common practice of waiting for smoke 
nuisance complaints from the public 
before action is taken is over. All 
areas should be subject to constant 
inspection and contraventions should 
not be allowed to persist. 

In many cases the co-operation of 
the owners or occupiers of the 
premises is readily available once 
their attention is drawn to such 
contraventions and persuasion rather 
than compulsion is the answer, on the 
other hand there is sometimes a hard 
core of resistance to be overcome and 
in such cases the local authority 
should ensure that the enforcement of 
legal proceedings can be carried out. 
If the representatives of local authori- 


| ties who are in fact the policy makers 
/do not accept the responsibilities 
placed upon them by the Clean Air 
Act, 1956, then I suggest that one of 
the ideals of this Society ‘“‘To en- 
courage the adoption of methods to 
reduce and prevent atmospheric pollu- 
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tion,’ will be of no avail. 

In this paper I have not ventured to 
include comments on the control of 
dark smoke from vessels, my views 
mainly have been confined to the 
control of dark smoke from industrial 
furnaces. 


@)..GRLE AND DES EMISSION: 
MELHODS=OPR-PRACTICAE -CONFROL 
AND REGULATIONS 


by 
Thomas M. Ashford, M.B.E., A.M.I.Mech.E., M.Inst.F. 


| 
| 
| 
| 
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Introduction 


| 
| 
| 
| HE particular aspect of the 
: general problem which I was 
invited by the Conference Com- 
mittee to introduce at this session was 
_ that of methods of practical control of 
grit and dust emission to meet the 
requirements of the Clean Air Act, 
1956. It is to this aspect that I shall 
confine myself and will omit any 
_ attempt to discuss the technical details 
of design of the equipment and 
appliances which could be employed 
by potential users. Such aspects I 
shall leave to the attention of those 
_ who are expert in such details and it 
may well be that some reference to 
special equipment may be enlarged 
upon in subsequert discussion. I 
realize that the primary intention of 
the Committee is to endeavour to 
direct the attention to it, of those 
delegates and officials attending this 
Conference who have not heretofore 
done specialized work in the subject, 
and to whom the = administrative 
procedure to be adopted under the 
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Act in connection with dust emission 
could be of immediate use and 
application. 

This aspect of nuisance and danger, 
while quite evident for many years 
prior to the past war, was not so 
prominently within public and official 
concern as it has become in “the 
post-war era. Official attention was 
first directed to the subject, I think, 
about 30 years ago as it is within the 
author’s recollection that it was at 
that time that technical discussions 
began on the consequence of dust and 
grit emission due to the increasing 
development of pulverised fuel burn- 
ing. In modern combustion plant 
practice the control of grit and dust 
emission receives major attention 
equally with potential smoke emission 
and most large and many medium 
capacity plants are equipped with 
suitable types of mechanical arrestors. 
Many plants of power station size are 
equipped with electro static precipita- 
tors. 

Where dust and grit emission occurs 


in densely populated districts, either 
domestic or industrial, the results are 
immediately apparent and complaint 
widespread. In the case of large 
process plants where the spent gases 
are not confined as closely as in 
normal fuel passes or flues, the 
elimination or reduction of dirt and 
grit presents a more complex problem 
and, notwithstanding the general 
acceptance of the possibility or exis- 
tence of dust emission, very many 
plants are not equipped with any form 
of arrestation at all. In many such 
processes the problem of concentrating 
the plant gases, together with the 
erection of special directional and 
connecting trunking, can and does 
present problems. It may well be that 
changes in fuel type and/or grading 
are indicated and supply difficulties 
can. be -encountered im this latter 
connection. 


It must be repeated that grit and dust 
nuisance is more intolerable than 
smoke and is a source of immediate 
danger to eyesight and respiration, not 
to mention the possibility of fire 
hazards in connection with certain 
plants and processes. 


In many instances dust nuisances 
arise from process causes as distinct 
from combustion. In the majority of 
such cases, the requirements of the 
Factory Acts govern such emission and 
they are so often amenable to suitable 
reduction. Every effort should be, and 
will have to be, made to have salutary 
measures adopted and the nuisance 
and danger abated and prevented. 
Expenditure, space and operational 
costs have been and are so frequently 
the deterrent and influencing factors in 
the failure to adopt a suitable means, 
but the author feels that if the full 
intent of the relevant sections of the 
Clean Air Act are to become effective 
in the reasonable future, then these 
considerations cannot for long be 
accepted for such reluctance. The 
sections of the new Act concerning 
dust and grit are quite specific but 
there is no doubt that the practical 
administration and implementation of 
the provisions of the statute will take 
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time, much ingenuity and not a little 
coercion. 


Clean Air Act, 1956 


In the onerous and involved delibera- 
tions of the Beaver Committee, a very 
exhaustive survey was made of the 
problem of dust emission and the 
importance of this component of 
atmospheric pollution to that Com- 
mittee is evidenced by the fact that in 
the succeeding Act, Sections 5, 6, 7, 8, 
9 and 10 are devoted exclusively to 
dealing with the problem. 


Jt is assumed that most of the dele- 
gates to this Conference, and certainly 
all those immediately and intimately 
concerned with the administration of 
the Act, will be reasonably familiar 
with the provisions and desiderata of 
these Sections. Even so, the require- 
ments of these Sections might be 
restated with advantage to some. The 
Sections are quite specific in their 
statement and intention. 


The drafting of Section 5 is explicit 
that grit and dust from furnaces shall 
be minimized and distinctly states that 
where a furnace is used to burn solid 
fuel or solid waste, either within or 
without a building, in any process 
involving the application of heat, the 
user shall employ all or any practical 
means that may be open to him for 
minimizing the emission of grit and 
dust from any chimney serving the 
furnace. Failure to do so is an offence. 


The implied requirement of Section 
6 is that new furnaces shall be fitted 
with plant to arrest grit and dust, 
particular reference being made to 
pulverized fuel and to plants which 
have a burning rate of one ton or more 
per hour using solid fuel in any other 
form, or even solid waste; such new 
plant must have been either approved 
directly by the local authority or at 
least been installed in accordance with 
plans and_ specifications submitted 
prior to its installation. In addition, 
such plant must be properly maintained 
and used. Failure to comply with this 
Section is an offence. Sub-section 3 of 
Section 6 enables the Minister to give 
special consideration or to issue a 
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| directive to a local authority with 


regard to the approval, or otherwise, 
to be accorded in special and difficult 
cases. In this connection also, under 
Sub-section 4, it is to be noted that 
direct appeal to the Minister may be 


made should the appellant be dis- 
| satisfied with a decision of the local 
_ authority. 


Section 7 provides that the local 


| authority may, by notice in writing, 
iscdirect. the occupier .of “the plant, 
_ because of special circumstances which 
may exist, to take steps to ensure the 
measurement of grit and dust emitted 
from such plant by the installation of 


measuring and recording instruments 
and informing the said authority of the 
results. Failure to comply with such 
a directive would constitute an in- 
fringement of the Act. 


Section 8 requires that special in- 
formation about furnaces used and 
fuel consumed shall be supplied to the 
local authorities after written request 
served on the plant occupier. This 


information would be for the benefit 
of the controlling authority in so far 


as dust and grit emission is concerned. 
Failure to conform here would also be 
a contravention of the Act. 


Section 9 defines that the four 


_ preceding Sections shall apply to out- 
door furnaces as they would apply to 


boiler furnaces or ovens in a building 


and will enable the local authority to 
maintain effective control over the 
dust emission from such out-door 
_ furnaces, similarly as in the case of in- 


door plant, even to dealing with purely 
temporary installation if necessary. 


Section 10 relates to the heights of 
chimneys and the provisions of the 
Section deal with proposals or plans 
to erect chimneys connected with such 
plant. The authority can accede or 
withhold sanction unless they are 
satisfied that the height of the chimney 
** will be sufficient to prevent, so far as 
is practicable, the smoke grit, dust or 
gases from becoming prejudicial to 
health or a nuisance’. It is to be 
noted that in this connection the 
details of the surrounding locus are 
taken fully into account. Where plans 
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under Sub-section 3 of this Section 10 
are rejected by the authority, the person 
interested in the project may make 
direct appeal to the Minister. It is also 
to be noted that the provisions of 
Section 10 do not apply to “the 
erection or extension of a generating 
station as defined in the Electricity 
(Supply) Act, 1919, other than a 
private generating station as so 
defined *”: 


I have dwelt at some length on the 
aspect of the preceding Sections deal- 
ing with dust emission, to enable those 
authorities arid officials involved in 
such control to be aware of the im- 
portance and purport of this aspect of 
the Clean Air Act and to indicate 
clearly the powers which are vested in 
them, to carry through the statutory 
work which will be necessary to ensure 
effective administration of solid pollut- 
ants. It will be apparent that the 
powers vested in local authorities to 
that end by the Act are quite com- 
prehensive. 


Relevant Section of Clean Air Act, 1956 


In the control to be exercised over 
the emission of dust and grit, very 
important factors in connection with 
such particulate material are the 
specific gravity of the dust discharged, 
the sizing and whether the chimney or 
shaft is of suitable location or of 
sufficient height to ensure an adequate 
dispersal of the residual material to be 
carried away. 


It is usual to refer to the size of dust 
and grit as being so many microns, in 
short, micronic dimension of the dust 
is a measure of the mass of the 
particles. A micron is defined as being 
particulate matter which has a linear 
equivalent of one millionth of a metre, 
or one thousandth of a millimetre, or 
1/25400 of an inch. The sizing of a 
particle in industrial dusts varies from 
less than one micron to 300 microns or 
over. In speaking of dust, it is the 
practice to refer to it as containing a 
percentage below a given micronic size 
and here the sizing refers to the 
diameter of the particle. When deal- 
ing with grit, i.e., in the coarser range, 


an analysis of the sizing of the con- 
stituents is obtained by sieving, either 
by means of British Standard or a 
‘** Tyler ’’ size sieve and this sieve-sizing 
is given in place of, or it may be 
together with, micronic size. To 
enable these almost microscopic dimen- 
sions to be visualized, it could be 
stated that a particle of sea-shore sand 
will vary between 100 and 200 microns 
in diameter. A commercial steel pin 
point may vary between 20 and 30 
microns in diameter, or it may also be 
noted that with adequate lighting the 
smallest black particle on a white 
ground visible to normal human sight 
is about 10 microns in diameter. 
Chemical fumes generally consist of 
particles of less than one micron and, 
as a matter of interest, it is stated that 
tobacco smoke is of a particulate size 
of less than half a micron. 


In the finer ranges of dust, say below 
50 microns in size, methods other than 
sieving are made use of: one such 
method being that of elutriation. In 
this method samples of dust are sub- 
jected to rising and increasing currents 
of air or water. By this medium 
particles of known dimensions are 
raised from the sample in ratio pro- 
portional to their weight and mass and 
the velocity of the air or water being 
used for elutriation. By varying the 
speed and kinetic impact of the air or 
water separation into differing micronic 
size is effected. 


The sizing of the dust particles being 
liberated from a particular source of 
pollution will also play a major part in 
the distance they will travel from that 
source. The larger or coarser grits will 
be deposited adjacent to or near the 
source of pollution while as the size of 
the particles decreases then they will 
travel very much further afield, assum- 
ing that wind velocity is constant; the 
latter, of course, is a. factor which 
varies according to high ceiling, topo- 
graphy and ground resistance. 


According to a paper by P. E: 
Arlidge on the ‘‘ Application of Dust 
Collecting Equipment for Industrial 
Plant,” it is shown diagrammatically 
that from a chimney 75 feet in height 
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and with a constant 5 m.p.h. wind in 
standard air and based on Stokes Law, | 
experiments had shown that there z 
fall-out of 150 micron-sized particles 
at 100 feet distant from the base of 
the stack, with intervening ranges 
down to the finer range of 20 micronss 
which was deposited at a range off 
1-185 miles. 


For those members of this Con-- 
ference who are further interested in) 
methods of dimensional measurement 
of dust and grit, many interesting? 
papers and addresses on the subjectt 
are available under the aegis of various’ 
authorities. They could, for instance, , 
be referred to the joint paper by/ 
England, Crawshaw and Fortune oni 
the subject of ‘“* Dust Deposition in the: 
Neighbourhood of a Power Station,” ’ 
which was given in the September, , 
1957, issue of the Journal of the Insti- - 
tute of Fuel. 


Examples of Plants and Processes | 
coming within the scope of the Clean | 
Air Act Regulations 


The range and diversity of steam 
raising and process plants that may 
and do give rise to dust emission are 
numerous and diverse in design and 
application. In straight steam raising, 
the size and output of the plants may 
vary between the range of power 
station practice to that of even the 
individual shell-type boiler. There is 
this feature in common in that the 
furnace space and connecting flues are 
confined and draughted to an indi- 
vidual chimney or chimneys. In this 
way there is, within the limits of 
design, a possibility of adapting one or 
other of the accepted and prevailing 
types of mechanical type arrestors or 
incorporating some of the more 
modified methods of dust extraction. 


In the case of process work involving 
combustion and heat application in its 
many wide forms, and also in those 
purely industrial process operations 
outwith the sphere of combustion, 
many instances arise where the effluent 
dust-laden gases are not so confined 
and we are faced with the problem of 
dealing with large volumes of free air 


and gases. In this latter category the 
efficient incorporation of grit and dust 
arresting methods and appliances is 
very often not an easy matter, and 
frequently where such plant or methods 
have been installed the ultimate 
efficiencies obtained are comparatively 
low. 


There is again so often the problem 
of high temperature gases to be dealt 
with and this in itself can and does 
create very special problems in any of 
the categories mentioned. 


In the above observations, examples 
of types of plant met with in every day 
industrial practice, and involved in 
‘more obvious dust emission could be 
cited the following. Steam raising 
practices, including water tube and 
shell-type boilers and larger sectional- 
‘type heating boilers. Within the 
“metallurgical furnace and _ process 
range could be mentioned blast 
furnaces and varying designs of 
sintering plants, coke ovens and 
foundry cupolas, pottery kilns, brick 
kilns, chemical furnaces, both rotary 
and static, refuse destructors, including 
similar type incinerators. Under the 
heading of purely process operations 
without combustion, could be enumer- 
ated chemical fertilizer plants, etc., fuel 
_and ore handling and conveyor plant, 
lash conveyors, sawmills, etc. In 
addition, there is the localized prob- 
lems of dust from railway locomotives 
and also from servicing or running 
sheds. 


| Bearing in mind the comments made 
/above regarding the adaptability and 
facility of application of dust arresta- 
| tion methods to the varying range of 
| plants encountered, it will be seen that 
a number of the major contributors to 
the dust menace do not lend them- 
‘selves to methods of control. A 
umber of makers of world-wide 
‘reputation of dust control equipment 
‘have devoted much time, energy and 
capital in intensive research work into 
| the problems concerned with both the 
design and application of their pro- 
ducts to many of the more complex 
problems connected with the incor- 
poration of their units, and it can be 
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said that very high degrees of efficiency 
are attainable. Efficiencies within a 
range of over 95 per cent are quoted. 


Types of Dust Arrestors which may be 
installed 


When a source or anticipated source 
of dust is known, a very approximate 
or precise analysis of it is determined 
and that, together with the estimated 
quantity involved, will be indicative of 
the type of such arrestor plant which 
can be installed. 


There are five main methods and 
types which may be made use of, these 
are: 

(1) The settling “or expanston 

chamber. 

(2) The bag filter. 

(3) The volumetric or multi-cell 

cyclone collector. 

(4) The electro-static precipitator. 

(5) The wet arrestor or scrubber. 


There are combinations of these, 
together with gas-washing plants, 
working on both the open and closed 
cyclone principles. The intention of 
this latter method, especially in plants 
of very large size, is to provide means 
of gas-washing and the reduction of 
sulphurous compounds. The process 
of dust elimination is merely incidental 
so I shall make no observations on this 
latter system. 


The Settling or Expansion Chamber 


The settling or expansion chamber is 
either a specially constructed insulated 
casing or an actual enlargement of the 
flue pass. Such an increase in capacity 
causes a reduction in the gas velocity. 
The carry over of dust in a flue space 
requires a velocity in the range of 30/40 
feet per second and if such velocity 
drops to around 10 feet per second 
much of the coarser grit will fall out. 
With the introduction of hanging and 
standing baffles and in some cases with 
water sprays between the baffles, a 
further separation of finer particles 
will be achieved. With the use of such 
a method naturally high efficiencies are 
not realizable, but such a comparatively 
simple method does in many cases 


where such heavier grit is the actual 
source of nuisance, result in its abate- 
ment. 


Bag Filter 


This method of elimination is made 
use of principally in industrial pro- 
cesses and it is not adaptable where 
higher temperatures are involved, 
although with newer heat resisting 
materials being evolved the field of 
adoption is being extended. These 
fabric-type filters may be of sur- 
prisingly large dimension and can be 
as large as 36 inches in diameter by 
30 feet in length. There are various 
methods of suspension in sealing and 
confining the gas stream. Shaking and 
rapping gears are made use of so that 
the bags can be kept clear, chokage 
being thus much reduced. They are 
also arranged in series so that change 
of flues may be effected. Other 
arrangements are that scavenging air, 
under pressure, can be directed in 
reverse in order to keep the filters 
clear. Surprisingly high efficiencies 
can be had with this type of separator, 
especially with fine dusts of the order 
of 5 microns and below. An efficiency 
of as high as 99 per cent is already 
stated by some manufacturers. 


Volumetric or Multi-Cell Cycione 
Collector 


In one of the simplest forms of the 
volumetric cyclone collector, the unit 
is utilized for the dual purpose of in- 
duced draught and also separation. A 
fan rotor with suitably radially in- 
clined blades revolves at high speed 
close to a cone which has an open 
trailing edge. The dust particles are 
acted upon by centrifugal force and 
are thrown against the face of the cone 
travelling to the outer open trailing 
edge and are passed into the receiver. 
In another design, by a very well- 
known northern maker, embodying 
the same principle, the radial vanes are 
statically set and may be either in an 
up-draught or down-draught gas flow. 
The negative pull of a separate induc- 
tion fan imparts a high velocity to the 
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gases and again centrifugal force? 


acting upon the particles projects: 


them to the outer sides of the surround- - 


ing casing and they pass around the: 
periphery of the outside casing to the: 
receivers. Ina further development of! 


| 
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the cyclone principle, the multi-cell | 


type is made use of and a series of! 
static vanes in a multiple number of! 
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small trunkings replaces the larger area 


of the previous types mentioned. 
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Necessary energy is imparted to the? 


gases by means of a high velocity 
induction fan and in their passage: 
through the tubes, either as vanes ort 
spirals, the dust flows to the outer: 
casing of the tubes and enters the: 
receivers for disposal. The draughtt 
losses through these types are com-- 
paratively low and are within a range: 
of not more than 0:25 inches w.g. to ai 
higher w.g. loss of one inch. Separa-- 
tion efficiencies vary between 75 to) 
90 per cent. In addition, certain such) 
types of separators may be used on at 
multi-stage arrangement and the: 
successive separation of a proportion: 
of the gases through each stage results; 
in a higher ultimate efficiency. 


Electro-static Precipitator 


The highest possible dust separating: 
efficiency is achieved by either electro-- 


static precipitation or actual wet-- 


washing of the gases. 


smallness of the fume range. The: 
gases pass through the units at very 
low velocity of the order of 3 to 5 feet! 
per second and at this low velocity the: 
larger particulate matter settles out, 
largely by gravity and partly by the: 
action of the electro-static field within} 
the appliance. _ The smaller and! 
smallest dust is precipitated almost! 
entirely by electro-static influence: 
alone. 


The modus operandi is that the dust! 
and grit-laden gases are caused to pass } 
between a series of tubular electrodes, . 
one of which is of much smaller’ 
diameter than the other and carries a} 


These electro-- 
static precipitators are capable of! 
separation efficiencies of upwards of! 
95 per cent and can actually be used to) 
separate particles coming within the: 
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high potential discharge of electrical 
current; the other electrode is of a 
much larger surface contact and is the 
lodgment area for the dust from the 
gases, which dust, owing to its ioniza- 
tion by high voltage current, is 
attracted by the receiving surface of 
this second electrode. The latter 
electrode is earthed and the ionized 
dust adheres thereto. The electrical 
charge is neutralized to earth. Suit- 
ably arranged rapping and vibrating 
gear causes the earthed electrode to 
precipitate the dust into receptacles 
arranged beneath. The gas resistances 
in this type of installation are of an 
order of under one inch w.g. Mech- 
‘anical arrestors may be used in con- 
junction with electro-static precipi- 
tators and are placed in the gas stream 
ahead of these latter, the object being 
to reduce the loading on the electro- 
static units by prior separation. In 
this way the terminal efficiency is much 
increased and figures of up to 99-9 per 
cent are quoted. The capital cost of 
electro-static precipitation is very high 
and, in addition, large space require- 
ments are the rule. These two factors 
almost preclude the use of such a 
system except in plants of the largest 
size and up to power station magnitude. 








Wet Arrestor or Scrubber 


| The use of water in the entrapping of 
idust is one of the earliest forms of 
‘control. It is on record that the first 
/practical application of the wet method 
\was as early as the beginning of the 
/18th century and was employed in the 
ipottery districts. Generically the 
‘types of such wet scrubbers or arrestors 
jare in three categories with modifica- 
tions in each case—the spray type, 
jabsorption ring type and the film type. 
\A typical unit consists of a tower or 
jcasing which is fitted with a series of 
plates or louvres through which the 
scrubbing water cascades. Directional 
flow baffles are placed at the bottom, 
the dust-laden gases entering either at 
ithe bottom or sides and directed up 
through the cascading streams of 
‘water or liquor and in this way a high 
idegree of clarification of the gases is 
jobtained. In the employment of this 
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form of dust removal it is, of course, 
essential that there must be a generous 
supply of water available, otherwise 
the cost of water and pumping power 
may be considerable and the system 
would be uneconomical. The water is 
recirculated from the catch traps after 
sedimentation and arrangement is 
made for making up loss. Some such 
arrangements work in conjunction 
with cyclones and this has certain 
advantages. For small plant opera- 
tion and where only coarser grit is the 
problem, simple arrangements of either 
annular sprays or umbrella sprays 
within the chimney can be suitably 
arranged and these may be sufficiently 
effective. Such elementary arrange- 
ments are, of course, hardly accessible 
and excessive corrosion could be a 
problem. 


Electrical Generating Stations 


In the field of dust and grit removal 
from the effluent gases, either from 
power production or from industrial 
processes, it has already been men- 
tioned that most of the prominent 
combustion engineering equipment 
makers and other interested authorities 
have given much time and research to 
the problem and probably none more 
so than the Central Electricity 
Authority itself. This, of course, will 
be very apparent having regard to the 
magnitude of the operations at so many 
points controlled by that Authority. 
I have already referred to one such 
comprehensive survey, being one of 
four papers on “* Dust Deposition and 
Atmospheric Pollution,” given before 
the Institute of Fuel in 1957. 


It could be said that the advent and 
continuous use of pulverized fuel firing 
necessitated the focusing of attention 
on the early problems that did exist 
and the potential problems that might 
subsequently arise, and it would be 
true to say that the concentrated and 
sustained efforts of the Authority in 
this direction have been very successful. 


Railways’ Operation 
Under the legislation available, both 
local and general, prior to the incep- 


tion of the Clean Air Act, 1956, the 
problem of dust emission from steam 
locomotives was fully recognized and 
under the new statutory regime it is 
still recognized as such. 


Investigations of the Beaver Com- 
mittee brought it to the conclusion 
that 1/7th of the smoke discharged to 
the atmosphere in this country was due 
to locomotive practice. Having regard 
to draughting conditions involved on 
both passenger line running con- 
ditions, and general shunting or 
marshalling operations, it could be 
assumed that the proportionate dust 
contribution by the railways is even 
greater than the above assumption. 


Sporadic attempts have been made 
in this country, in America and on the 
Continent to devise some practical 
form of dust arrestor. Until the 
present this has not been successful and 
from the necessity for sustained 
availability and operation, it would 
appear that success is not likely to be 
achieved. It can be agreed with the 
Beaver Committee, and all other 
authorities, that the only salutary 
solution to the problem will be the ever 
increasing change-over to electrifica- 
tion and dieselization. 


Shipping 

While the provisions of the Clean 
Air Act apply essentially to shipping in 
the same manner and to the same 
extent as applied to stationary plants, 
the probability of extensive dust 
nuisance from vessels, often in con- 
fined waterways, is remote because 
now the majority of shipping, both 
large and small, is oil-burning or 
powered by diesel machinery. 


Instrumentation, Measurement and 
Recording 


Measurements, estimations and 
recordings, in connection with atmos- 
pheric pollution, have been standard 
practice in this country for many 
years. A number of local authorities 
have been engaged in this work on a 
systematic basis since as early as 1914. 
In those earlier years the results were 
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correlated and co-ordinated by the Air 
Ministry but since 1927 such work hass 
been under the collation of the Fueb) 
Research Survey of the Department of!) 
Scientific and Industrial Research ass} 
the Central Authority. The aspects: 
under survey are those of smokes} 
density, dust precipitation and sulphur 
dioxide concentration. For those: 
purposes there are, shall we say, 
standard instrumentation. The subject’ 
matter of this address is grit and dusti) 
emission and I shall confine myy} 
observations on instrumentation tor) ] 
this aspect. ; 

The precipitation of grit and dust 
from the air is estimated by the stand--} 
ard deposit gauge of very simple con-+} 
struction. The dimensions and desigm} 
of such a gauge have been set down 
by the D.S.IL.R. and at the presenti 
time approximately over 200 bodies} 
representative of local authoritiess! 
industry and research make use of thiss} 
somewhat arbitrary instrument. Iti, 
consists essentially of a glass collecting: 
basin of approximately 12 inches in} 
diameter suitably supported over az) 
capacious receiving bottle. The rain-+# 
fall over a month is collected. Thissj 
contains a proportion of solid deposited: 
matter, mainly of dust and grit, which} 
has been precipitated on dry days and} 
which also has been scavenged down) 
during wet weather. The collected! 
water is analysed by chemists and witht) 
the other elements mentioned above: } 
estimates are determined for thed! 
deposition of solid matter consistings) 
mainly of coarser grits and finer dustss}) 
The estimations are invariably ex+/ 
pressed in tons per square mile. As# 
the disproportion between the area of!) 
the collecting basin and the unit as a) 
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no doubt in many cases erratic but at} 
least such an instrument gives a com+} 
parative approximation of the conf} 
ditions existing in the collectings: 
station locus. Such a gauge is readily 
influenced by site, prevailing wind? 
drifts and surrounding sources obi} 
smoke and dust emission, both inj 
dustrial and domestic. It is a useful} 





Over unit periods, i.e., from a single 
month extending, say, to 12 months 
where due to causes which have to be 
determined such conditions fluctuate 
and where pronouncedly heavier de- 
positions are known or suspected over 
much shorter periods then use can be 
made of petri dishes. 


Petri dishes are useful for short 
period observations but only in suit- 
able weather conditions. They are 
not usable in wet weather nor under 
conditions of strong wind. Under 
these conditions they may readily over- 
flow or have the contents actually 
blown out. The method is employed 
more for “‘ snap readings ”’ and in very 

localized areas which are subject to 
some immediate sources of nuisance. 
For direct estimation of dust trans- 
mission to a shaft or chimney where 
such emission is more or less con- 
centrated, Whatman Thimble Filters 
used inside a suitable probe may be 
made use of. The sampling periods 
with this method are short, usually of 
about 15 minutes’ duration at each 
point of the flue, chimney, shaft or 
actual confined building. This method 
is especially useful in determining the 
nature and character of particular 
_ dusts encountered in an area. 


Te 


| Administrative Procedure 


im if an a ‘given area, ‘district or 
immediate locality, it is known or 
suspected that a serious dust pollution 
condition exists, if the actual source of 
the emission has not been or cannot be 
visually determined then recourse has 
to be had either to a protracted test 
over a period with a series of standard 
gauges suitably located or else shorter 
or immediate tests have to be made by 
the use of the other instrument 
mentioned. 
| The pin-pointing of the source of an 
obscure dust nuisance, especially in an 
industrial area where there may be 
“many points, plants and processes 
from which dust could be emitted, may 
| be very difficult and protracted. As 
has been stated if an area is affected 
then a series of standard gauges, it may 
be as many as a dozen, would be 






required and these are spaced at 
extending distances, both up and 
down the prevailing wind direction, a 
similar number being made use of at 
right angles. The subsequent deposits 
collected in the rainfall must be care- 
fully analyzed, both as to quantity, 
weight and structure. The latter 
determination is done microscopically. 
The results are then compared with 
the dusts extracted by the use of the 
filter probes at one of several suspected 
sites. In this way the source of 
emission can be. determined: 
Naturally, of course, should there un- 
fortunately be several sources of 
emission giving dusts of very similar 
characteristics then the problem 
remains indeterminate. For immedi- 
ate nuisances which may occur in more 
confined and sheltered areas, the dry 
petri dish method may be employed. 
The petri dish is a round glass vessel 
of about 34 inches in diameter, having 
vertical sides of 4 inch high. The 
dishes are covered with loosely fitting 
lids, normally 3% inches in diameter 
and # inches deep. Both dish and lid 
are used for the purpose. From a 
dozen to two dozen dishes may be 
used in an investigation, being sited at 
extending distances up to, say, quarter- 
of-a-mile intervals over the district to 
be covered, the larger number being 
placed in the known or anticipated 
wind drift. They must be placed 
above ground, anything from 6 to 
10 feet where mechanical interference 
can be avoided. Also local inter- 
ference by surrounding buildings or 
trees must be avoided where possible 
and the distances from the nearest 
object should be at least twice the 
height of the object above the level of 
the dish. The lids of the respective 
dishes are placed alongside of them 
and at the conclusion of 24 or 48 hour 
periods the dishes are carefully inverted 
over the lids and are transmitted to 
the laboratory in that position. Various 
weather conditions during the tests 
must be carefully noted and if sudden 
squalls of rain or wind should develop 
then the dishes must be immediately 
collected and replaced when the con- 
ditions are again normal. The deposits 


are carefully weighed and examined as 
above and the results are expressed 
again either in tons per square mile per 
month or as grams per 100 square 
metres per month. In an area or 
position where the deposit is heaviest, 
the source of emission can in this way 
be located in most instances. The 
petri dish is useful for sampling 
various types of ash and process dust 
which fall rapidly. They are not used 


to determine the rate or weight of 
pollutants deposited. 

I have endeavoured in this brief 
survey on methods of practical control 
to introduce the subject in a way that 
would be informative and readily 
understood by those who have not 
heretofore had experience in dealing 
with the administrative control of such 
aerial pollutants. I can only hope that 
in this effort I may have succeeded. 


(3) HEIGHT OF CHIMNEYS 
by 


Norman Bastable, F.R.S.H., F.A.P.H.I. 


Chief Public Health Inspector, Barking 


1 In October 1956 Mr. Sandys the 
* then Minister of Housing and 
Local Government said—‘** The only 
sure protection against the ill effects 
of smog is prevention of air pollution. 
This ... will require a_ sustained 
effort .. . over a number of years.” 

The powers of the Clean Air Act 
relating to height of chimneys have 
now been in force since Ist January, 
1957. The control given to Local 
Authorities is intended to prevent any 
additional source of low-level emission 
of gases. 

My purpose is to call attention to 
the powers and duties of local authori- 
ties because it appears that all that can 
be done is not being done to make 
such powers effective. 

The task of designing chimneys tall 
enough to secure reasonable dispersal 
of gases is one for combustion 
engineers and architects, but both are 
concerned principally to obtain the 
efficient use of the fuel employed, and 
not necessarily to protect public 
health. Architects generally are horri- 
fied to see a chimney sticking out like 
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a sore thumb and make every effort to 
hide such an ugly erection. This 
objection has produced a number of 
monstrosities in an attempt to camou- 
flage the chimney. 

Whilst many smoke inspectors are 
aware of the draught formula given 
on page 80 of Efficient Use of Fuels 
(H.M.S.O. 1944) much less is known 
of the work of Sutton, Bosanquet, 
Hawkins and Nonhebel, about chim- 
neys, in relation to the dispersal of 
smoke and dust. 

For this reason I have attempted in 
this paper to present a summary of the 
findings of these investigators to 
assist local authority officers. 

I have benefited from the research 
of such investigators and am happy to 
acknowledge its value in my own field. 

I also wish to express my thanks to 
colleagues in the cities and boroughs 
who have supplied me with informa- 
tion about present practice. 


2. Administrative Procedure 


Legislation concerning the height of 
new chimneys is found in Section 10 


of the Clean Air Act 1956, which 

enacts as follows: 

1. Where plans for the erection or ex- 

tension of a building outside the admini- 

strative County of London other than a 

building used or to be used wholly for 

one or more of the following purposes, 
that is to say asa residence or residences, 

a shop or shops, or an office or offices, 

are in accordance with building bye-laws 

deposited with the local authority and 
the plans show that it is proposed to 
construct a chimney for carrying smoke, 
grit, dust or gases from the building, the 
local authority shall reject the plans 
unless they are satisfied that the height 
of the chimney as shown on the plans 
will be sufficient to prevent, so far as 
practicable, the smoke, grit, dust or 
gases from becoming prejudicial to 

health or a nuisance having regard to— 

(a) the purpose of the chimney; 

_ (b) the position and description of build- 

| ings near thereto; 

|  (c)the levels of the neighbouring 

| ground; and 

(d) any other matters requiring con- 

sideration in the circumstances; 

Provision is made for appeal to the 
Minister if plans are rejected by virtue 
of this Section. 

It will be noted that residences, 
shops and offices are specifically 
excluded from the operations of this 
Section notwithstanding blocks of 
flats, offices and departmental stores 
may be heated by boiler plant of 

considerable capacity. 

Some local authorities have the 
_advantage of a local Act which makes 
_ good the omission from the Clean Air 
Act and gives wider control. 

_ The Common form clause generally 
-used in such local Acts sets out the 
same four points to be considered but 
provides for its application to “ build- 
ings used for manufacturing or other 
purposes.” 

| The powers do not apply to the 
administrative County of London or 
yo the erection or extension of a 
generating station as defined in the 
Electricity (Supply) Act 1919 other 
jthan a private generating station. 

_ There is an arrangement in many 
local authorities for all plans submitted 
for approval to be passed to the 
‘Public Health Inspector for his obser- 
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vations. Under such an arrangemen 
the officer responsible for air pollution 
control has an opportunity of expres- 
sing an opinion regarding the height of 
any chimney which may be planned. 

The criteria taken into consideration 
when assessing plans will be broadly 
those listed in Section 10, but these do 
not appear to be sufficient on their 
own. 

A certain knowledge of aerodyna- 
mics is necessary before deciding what 
effect the height of adjacent buildings 
and the levels of neighbouring ground 
may have on flue gases. 

The behaviour of a smoke plume or 
flue gases is of importance in forming 
an opinion as to whether they are 
likely to become a nuisance. 

Whilst it is not expected that all who 
have to consider plans will have a 
detailed knowledge of the physical 
phenomena connected with the dis- 
charge and dispersal of flue gas, a 
general knowledge of the main princi- 
ples involved would appear to be 
necessary to enable a properly con- 
sidered opinion to be expressed. 

For this reason a resumé of the 
technical data available has been 
included in this paper. 


3. Technical Data 


A great deal of theoretical and 
experimental work has been done by 
various workers on the subject of 
chimneys and the dispersal of smoke 
and hot waste gases. This has given 
rise to numbers of formulae applicable 
to differing sets of physical and 
atmospheric conditions which will be 
of use to design engineers and those 
concerned with the dispersal of atmo- 
spheric pollutants. 


(i) Down Draught 


In a paper published in 1955 
Hawkins and Nonhebel! set out 
information concerning the effects of 
disturbance of the air by the passage 
of wind past the chimney and over 
adjacent buildings or hills. One effect 
is down draught which occurs in a 
region rising to twice the height of the 
building causing it and extending 


about six times the height downwind 
of the building. In this region smoke 
will be brought down to ground level. 


(11) Down-wash 

Another effect is down-wash which 
occurs in the wake formed by a 
chimney in a wind. It has been found? 
that the wake comprises vertical edies 
which drift downward drawing smoke 
with them down to the down-draught 
region. An investigation® showed that 
down-wash will not occur if the ratio 
of exit velocity of the gas to the wind 
velocity is sufficiently high. 

A paper by Sherlock and Stalker? 
includes a graph showing for a given 
wind speed the minimum velocity of 
flue gas emission for avoiding down- 
wash. 

A paper published by Sherlock and 
Lesher*® shows that the height of the 
flue gases above the ground may be 
increased by increasing either the 
chimney height or the velocity of 
emission. 

The external shape of the chimney 
may have some effect on down-wash 
and the report of the Committee on 
Air Pollution says that further research 
on the design of chimney mouths is 
required. 


(iit) Smoke Diffusion 

Sutton‘ and Bosanquet’® have evolved 
equations to show the maximum 
concentration at ground level of cold 
gas emitted from a tall stack. The 
former is quoted in the report of the 
Committee on Air Pollution which 
gives the distance from the chimney at 
which the maximum concentration 
occurs as 10 to 15 times the height of 
the chimney under average meteoro- 
logical conditions. 

The Committee Repori® states that 
at whatever height smoke is discharged 
gravity will eventually bring the larger 
particles of dust and soot to the 
ground. Moreover because of the 
natural turbulence and mixing of the 
atmosphere, a portion of the finer 
particles and gases in the smoke will 
reach the ground although their 
motion is unaffected by gravity. The 
higher the point of discharge the 
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greater will be the dilution of the gas-s 
and dust by the time they reach the 
ground. 


Sutton’s formula‘ for the maximum 
concentration of cold gas can be 
written: 


Y max=3-76 xX 10°W 


uh? 


where Y max=the maximum concen- 
tration in mg/m? at ground 
level of the constituent in 
the source 
W-=strength of source (Ibs/sec) 
e:g: of _SQz, fine-dust. of 
total flue gas 
U=wind speed (ft/sec) 
h=height of stack (ft) 
mg/m*= milligrams per cubic metre 
(fom SOg,):img/m?= 0-35 
p.p.m.) 

In the same report an American 
Formula is quoted by computing the 
maximum ground level concentration 
of gas from a hot source. In this case 
the distance from the chimney at which 
the maximum concentration occurs is 
given as 25 to 35 times the height of 
the chimney. 


This formula is written as 


mg/m? 


9 x 10°W 
C=——____—_—_mg/m? 
h (14 vd+Q) 
W= Weight in pounds per second of flue 
gas or dust; 


h= Height of stack; 

v=Velocity of flue gas in feet per 
second; 

d= Diameter of stack (ft.); 

Q=Rate of heat output relative to air 
temperature; (B.Th.U. per second) 


(iv) Effect of Temperature on Height of ' 


Emission 


It has been shown‘, that 1-lb. of’ 


flue gas at 150°C. will have in air at 
10°C. a of buoyancy about 4-lb. 
weight which would give a theoretical | 
upward acceleration of 14’ per second. 
In addition the gases possess an) 
upward velocity which will carry them | 


above the chimney top. One observer*®’ 


has estimated in connection with one: 
plant that an increase of 1°F. in the: 
effluent gas temperature is equivalent: 
to adding 24 ft. to the chimney height... 


When the gases cease to rise due to) 





their loss of buoyancy or initial 
velocity they behave in the same way 
as a Similar quantity of cool gas. 


Concerning the height of rise of a 
smoke plume above the chimney top 
Hawkins and Nonhebel have set out 
the following conclusions which they 
state are supported both by theory and 
observation. 


1. The higher the temperature of 
the gas, the higher it will rise (as 
an extreme case, the plume from 
an atom bomb explosion rises 10 
to 20 miles, and the agreement 
between the estimated rise with 
the observed rise is good). 


2. The larger the quantity of gas 


emitted “per unit of time, the 
higher it will rise. 
3. As the wind speed increases 


across the chimney the height of 
rise is reduced. 


4. The height of rise is greater in 
conditions of large lapse (i.e. air 
temperature decreasing rapidly 
with height), than in conditions 
of light lapse or inversion, (i.e. 

| air temperature decreasing slowly 

: with height or increasing with 

| height). 


| (v) Height of Rise of Hot Gases 


Bosanquet has evolved a formula 
for calculating the rise of hot gases 
above a chimney. Examples of the 
application of this formula and 
comparisons of the observed and 
calculated rise are given in the paper 
by Hawkins and Nonhebel. 


(vi) Pollution from Adjacent Chimneys 


| Hawkins and Nonhebel! state that 
the gas concentration caused by several 
chimneys at any one point is simply 
the sum of the concentrations caused 
by each chimney considered separately. 
There is therefore no advantage in 
‘discharging the flue gas from a large 
factory or power station through 
‘several chimneys. In fact a single 
chimney taking the same volume of 
flue gas would, by increase in velocity 
of discharge, have a greater effective 





height and therefore produce smaller 
ground level concentrations. 


(vii) Dust Deposit 


Hawkins and Nonhebel! state that 
for dust particles having a diameter of 
less than 20p the free falling speed is so 
low in comparison with the wind speed 
that the particles diffuse with the gas 
stream. 


As the size of the particles increase 
they reach the ground before the gases 
and the particles bzlow 20u in diameter. 
Bosanquet has shown that the point of 
maximum deposit of particles above 
20u in diameter is at a distance of 8 to 
10 times the height of emission. If 
particles greater than 150» in diameter 
are removed from the flue gas the 
point of maximum deposition has 
been shown by Bosanquet, Carey and 
Halton’, to be 9 times the emission 
height from the chimney. 


4. Combustion Requirements 


In power stations and large indus- 
trial plants the function of a chimney 
is to secure adequate and satisfactory 
dispersal of the flue gases. The 
draught necessary for combustion can 
more easily and cheaply be provided 
by fans. 


In smaller plants however, the 
chimney still plays its part as a creator 
of draught and unless it is adequate in 
design and size for this purpose, poor 
combustion and smoke emission will 
result. 


Inefficient combustion is frequently 
due to the draught being inadequate to 
burn the amount of fuel fed on to the 
grate or failure to make use of the 
draught available. Natural draught is 
governed by: 


(a) the height of the chimney, and 


(b) the average temperature of the 
gases in the chimney. The 
higher the chimney and the 
hotter the gases the greater the 
draught. 


The height of a chimney needed to 
produce a required draught may be 
calculated from the formula: 


H= D 


| t,+460 t,+460 


H=height of chimney in feet 

D=draught in inches water gauge 

ti; =outer air temperature —in 
(assumed to be 60) 

t,.=mean temperature in the chimney 
°F 


re) 


7:6 





E 


ine: 
7-6 & 7:9=weight in Ibs. of 100 cu. ft. of 
air and flue gas at 60°F. 


For a given chimney height and a 
known mean temperature this formula 
can also be used to work out the 
draught that should be available. 


The mean temperature in the 
chimney can be deduced by subtracting 
1°F. from the recorded chimney base 
temperature for every 3 ft. of height. 


The draught required depends on 
the nature of the fuel, the depth of 
fire, the rate of combustion desired 
and any resistance in the flues and 
ancillaries to the boiler. 

Some coals require more draught 
than others. Coke, anthracite and low 
volatile coals require a strong draught 
since nearly all the air required for the 
combustion of these fuels must be 
drawn through the firebed. 

With higher volatile fuels the 
volatiles are burned with secondary 
air drawn through openings which 
offer little resistance to flow. The 
draught therefore necessary to provide 
secondary air is considerably less than 
that needed for primary air. 


5. Overseas Practice 
(1) U.S.A. 


Communications were sent by the 
Association of Public Health Inspec- 
tors to three Cities in U.S.A. regarding 
the construction of chimneys. 

In their replies all three set out 
particulars of the controls which are 
exercised over the height of chimneys 
but none has evolved a clear cut 
system of calculating the height of a 
chimney necessary to prevent nuisance. 

The City of Cincinnati has certain 
technical requirements concerning the 
height of the chimney as it effects the 
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combustion efficiency. 

The City of New York is about to 
issue standards of chimney sizes and 
heights but at present seems tc rely on 
the furnace manufacturers recommen- 
dations. 

The City of Columbus, Ohio, has 
more precise regulations. Amongst 
other requirements is one which states 
that ail chimneys shali extend a 
minimum of 5 ft. above any wall, 
coping, saw-tooth roof, penthouse, or 
other obstacle on buildings where 
fuel-burning equipment is installed. 
Chimneys are required to be high 
enough to allow sufficient clearance 
above adjacent buildings and to allow 
dispersal of chimney emissions without 
causing a nuisance. 

The Chief Smoke Regulation Engin- 
eer of the City of Columbus states, 
“We are still looking for reliable 
criteria to use in appropriate chimney 
heights. Many papers have been 
written in recent years on wind 
tunnel tests, etc., but I have yet to find 
a practical method of using such 
information in our day to day chimney 
problems.” 


(2) O:S:S. 


The control of atmospheric pollu- 
tion in Russia includes regulations to 
secure dispersal and avoidance of high 
concentrations in the vicinity of 
residential areas. 

This is achieved by zoning into 
residential and industrial areas and 
establishing an adequately wide res- 
tricted area between them whereby the 
industrial district should be located on 
the leeside of the residential district. 

Regulations are in force specifying 
zones according to the nature of the 
industry and all industries are divided 
into five categories according to the 
nature of the emissions from them. 
The most harmful are separated from 
residential buildings by a zone of 
1,000 metres and the least harmful 
50 metres. 


Where no ash collecting installations 
are available or the cleaning efficiency 
is less than 50 per cent., the zone of 
separation may be expanded, but not 


more than twice. 

Boiler plant for heating purposes in 
the vicinity of houses burning 5 tons of 
coal an hour or more are separated 
from the houses by a zone of vegeta- 
tion at least 50 metres wide. The 
height of chimneys of such plants must 
be 10 metres higher than the tallest 
building within a radius of 100 metres. 


6. Practical Application 
(i) Sulphur Dioxide Concentration 


The main purpose of controlling 
heights of chimneys is to keep the 
ground level concentration of gases, 


smoke and dust below the point where 
_ they cause nuisance or present a hazard 


Scientific and Industrial 


to health. This involves the fixing of 
upper limits particularly in the case of 
sulphur dioxide concentrations. 

No official guidance has yet been 
given as to what the maximum 
allowable concentration of sulphur 
dioxide should be. The Department of 
Research 


booklet ‘“ Sulphur Dioxide” in the 
series ‘‘ Method of detection of toxic 


gases in industry ” gives the maximum 
allowable concentration of SO, for 


several hours exposure as ‘03 mg/litre 


or 30 mg/m*. 
Ronald Williams and D. C. Norcliffe 


say that the maximum allowable 


_ concentration of various contaminants 
_ established for industry do not always 
apply to problems of community air 


pollution. 


The public is exposed 


' continuously and not as with industrial 
workers for limited periods (usually 


' 
i 





eight hours). 
They quote an American source 


_** which suggests that the maximum 
_allowance concentration for 24 hour 
periods should be as low as 1/10th of 
the concentrations acceptable for an 
eight hour exposure, thus compensat- 
ing for loss of recuperation possible 
during the 16 hours an_ industrial 
employee is away from work.” 


In Leeds a standard has been fixed 


fat 0-4 p.p.m. (for SO, 1/mg/m? = 
10-35 p.p.m.) of SO. as a maximum 


allowable concentration. Sutton’s 


formula already quoted in this paper 
‘is used for estimating the maximum 


ground level concentration which will 
arise from a source of emission. For 
the purpose of the Sutton formula an 
average wind speed of 9 ft. per second 
(5 m.p.h.) has been accepted. It is said 
that this calculation gives reasonable 
chimney heights. 

Normal London atmosphere has 
0-2 mg/m* of SO, but during the 
““smog’’? of December 1952 when 
4,000 people died, the concentration 
rose to over 4 mg/m*. It is possible of 
course that the toxic effect of low 
concentrations may be increased by 
other pollutants in the atmosphere. 

With the increase in the number of 
oil fired installations, particularly 
packaged boilers, which have com- 
paratively low chimneys with no 
obvious smoke emission, it may be 
that as Williams and _ Norcliffe?° 
suggest, regional surveys should be 
undertaken to relate background levels 
of SO, to possible additions in the 
concentration due to future develop- 
ment. 


Gi) Smoke Emission 


One important point to be resolved 
is the efficacy of the various formulae 
when considering what height of 
chimney is necessary in each specific 
case. 

Are we to accept the formulae given 
in the Report of the Committee on Air 
Pollution® and other formulae avail- 
able, or are they too rigid and 
extravagant? Are the hypotheses upon 
which they are based reasonable and 
likely to be encountered in practice? 

Is the suggestion in the Report® that 
“pending further research on. the 
subject, a good working rule for low 
buildings is to make the chimney not 
less than 120 ft. high ’’ acceptable. 

J. H. Wyatt of Leeds considers 
unsatisfactory the formulae for calcu- 
lating the maximum ground level 
concentration of hot gases®. He writes 
** in the absence of a suitable formulae, 
after consultation with engineers in 
private practice and in Corporation 
employ, a series of minimum heights 
normally acceptable as _ reasonable 
have been evolved. These heights are 


purely empirical and assume that the 
buildings concerned are single-storeyed 
and built on level sites. We suggest 
that (1) for small central heating 
plants burning smokeless fuel, the 
minimum height should be 30 ft. from 
ground level; (2) for small plants 
burning bituminous coal with under- 
feed stokers the minimum height 
should be 45 ft.; and (3) for small 
coal-fired steam-raising plants using 
other types of stokers the height 
should be at least 60 ft. For larger 
installations, say one or more Lan- 
cashire boilers, the height should not 
be less than 120 ft. as is suggested in 
the Beaver Report. ... It should be 
emphasized that these are regarded as 
minimum heights. At present the 
question is being considered whether 
or not they should be increased to a 
40 ft. minimum.”’ 


In connection with these minimum 
heights consideration has to be given 
to the temperature and velocity of 
discharge of the flue gases. These 
factors depend on the type and 
efficiency of the installation. 


(ul) Present Practice 


Enquiries were made of a number of 
Local Authorities on the operation of 
Section 10 of the Clean Air Act and a 
resumé of replies received follows. 


The City of Leeds appear to have 
had much more experience in this 
matter of chimney heights than other 
Local Authorities. As will be seen 
from the table no less than 119 plans 
have been examined for the purpose. 
This figure includes a proportion of 
plans which could not have been dealt 
with under Section 10 of the Clean Air 
Act but which come within the scope 
of a private Act, the terms of reference 
of which are really the same as Section 
10 but which extend powers to include 
all types of buildings. 


It may well be that a conflict of 
interests will arise between designers 
who are anxious to preserve the 
external appearance of their buildings 
and the officers of the Local Authority 
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who may be anxious to raise the point 
of discharge of flue gases. There will 
be many cases in which a compromise 
has to be agreed upon to sirike a 
balance between preserving the ameni- 
ties of the district and preventing 
pollution of the atmosphere in the 
neighbourhood. 


I wish to acknowledge the assistance 
I have received in the preparation of 
this paper from Mr. E. A. Ellis, 
Smoke Inspector, Barking. 
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Local 
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1 
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plans 


Chief Smoke 
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Birmingham 





Bolton Borough 
| Engineer and 
Surveyor 
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Chief Public 
: Health 
Inspector 


Coventry 
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Doncaster Borough 


Surveyor 
| Kingston 
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City Architect 
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Inspector 
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Liverpool 
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37 | Nil 
19 | Nil 
26 | Nil 
14 | Nil 
119 | Nil 


(The plans referred to in Col. 3 are made up as 


Nil 


Practical considerations and local 


Purpose of chimney. 


REPLIES FROM LOCAL AUTHORITIES 


Criteria taken into 
consideration when assessing 
plans 


circumstances. Boiler rating. 
Type of fuel and consumption. 
Methods of draught. 


The matters referred to in the 


Section and what can be said 
to be reasonably practicable 
having regard to all the circum- 
stances of the particular case. 


Type of plant. Method of stoking, 


grit arrestment. Type of fuel 
and burning rate. Maximum 
SO, concentration compared 
with the allowable concentra- 
tion. 


No information given. 


Type of boiler. Capacity of boiler. 


Type of fuel. Method of firing. 
Proximity and height of 
surrounding buildings. 


Section 10 Clean Air Act, 1956. 


Minimum heights fixed. Maxi- 

mum allowable concentration 

of SO, fixed at 0-4 p.p.m. 
Sutton’s Formula used. 


Method of 
firing. Height of adjoining 
buildings and levels of neigh- 
bouring ground. 
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SR RS wRste : 
Name of Officer of L.A. 3 — 3 Ss ‘< Criteria taken into 
Local who examined > 8 S aS consideration when assessing 
Authority plans VElSS plans 
1 Z 3 4 
Manchester Public Health 24 Nii | Appendix VI—Report of Com-- 
Inspectors mittee on Air Pollution Topo-- 
specializing 1n graphical conditions. Height! 
Smoke and proximity of adjacent! 
Prevention buildings. 
Newcastle Chief Engineer id 30 Nil | Section 10 Clean Air Act, 1956.. 
upon Tyne and Surveyor Site examination. Prevailing} 
winds. Filtration methods: 
adopted. 
Preston Smoke Inspector es. ae Nil | Efficient combustion. 
Sheffield and | Chief Smoke 3/4 a Nil | Section 10 Clean Air Act, 1956. , 
District Inspector month Amount of fuel burned. The: 
Clean Air higher the chimney the better. | 
Committee 
Smethwick Chief Public i 6 Nil | Clean Air Act. Memorandum of 
Health miscellaneous provisions para- 
Inspector graphs 15 and 16. 

Walsall Chief Public 3 Nil Type of process. Nature and 
Health amount of fuel burned. Method 
Inspector and of firing. Topography of the 
Borough district. 
Surveyor 

West Chief Public 1 NG Appendix WVI—Beaver Report 

Bromwich Health Memorandum on Miscellan- 
Inspector eous Provisions. Clean Air 
Act Efficient “Use -of Fuel 
H.M.S.O. 1944, page 80. 
Discussion 


G. Nonhebel (Individual Member) in open- 
ing the discussion, said that the authors 
had given excellent reviews of the prob- 
lems. As regards smoke emissions, it 
would appear from observations made on 
numerous long train journeys by himself 
and his technical friends, that there had 
been a marked diminution in the amount 
of dark smoke issuing from industrial 
chimneys in the Black Areas. He was glad 
to hear that Mr. Farquharson confirmed 
that many cases of excessive smoke emis- 
sion could be stopped by better factory 
management without any exp2nditure on 
equipment. Nevertheless, as had been 
said at the Brighton Conference as long 
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ago as 1946, provision of smoke density 
recorders did help the plant operators, 
especially if an interest in the readings was 
taken by the management and the men 
suitably encouraged. 

He was pleased to see that Mr. Farqu- 
harson’s own measurements of smoke pro- 
duced during sootblowing were in agree- 
ment with those published in British 
Standard 2978:1958—Measurement of 
Smoke Emission from Medium Capacity 
Coal Fired Water-tube Boilers with Chain- 
grates. The British Standards Committee 
were now engaged in making measure- 
ments of the smoke emission from well run 
Lancashire and Economic boilers. He 


, 


b) 


| 


: 


: 
eelicved that difficulties with smoke from 
plants using caking coals, where slicing of 
the fires had to be frequent, could be over- 
come by use of much shorter slicing tools 
giving minimum disturbance of the coal 
bed at the back end of the grate. 

Mr. Bastable had given a clear account 
of the problem of approving the height of 
a new chimney. One of the most interes- 
ting points in the paper was the statement 
that Leeds had decided that the calculated 

‘maximum ground level concentration 
arising from a large new industrial chim- 
ney should not exceed 0-4 parts per million 
of SO,. He hoped that Mr. Goodfellow 
of Leeds would tell the Conference the 
reasons for choosing this particular limit- 
ing concentration. He was not in agree- 
ment with use by Leeds of the Sutton 
formula without taking into account the 
thermal rise of the gas by the method of 
calculation given by Bosanquet, J. Jnst. of 
‘Fuel, Vol. 30, p.332, 1957. 
| With regard to smaller plants, Mr. 
-Nonhebel had recently come across a case 
of a large central heating plant of several 
Lancashire boilers where sulphur fumes 
had become a real nuisance in some offices 
‘when a change had been made to oil firing: 
‘the reason was that the chimney did not 
protrude sufficiently high above the ridge 
of the roof and the higher SO, arising from 
‘the change of fuel and the higher CO, (and 
hence less diluted flue gas) had raised the 
‘sulphur concentration outside the offices 

above the threshold value of tolerance. 

_ Mr. Ashworth had mentioned difficul- 
ties in identification of dust: much assis- 
tance could now be obtained by comparing 
the dust samples under the microscope 
with the colour photos given in the ‘ Air 
Pollution,’ edited by M.W. Thring, the 
printed version of lectures at Sheffield 
University. 


By. Goodfellow (C.P.H.I., Leeds) replied to 
Mr. Nonhebel on why Leeds had fixed a 
‘maximum permissible ground level con- 
centration of sulphur dioxide of 0-3 p.p.m. 
He said that he did not agree with Mr. 
‘Bastable that there should be a national 
standard, and did not think it practicable 
nor desirable to fix a standard national 
allowable concentration of sulphur diox- 
‘ide. Nevertheless he thought that Leeds 
‘was perfectly justified in fixing 0-3 p.p.m. 
as the maximum allowable ground level 
concentration from any new source in the 
ity: 

He said that if you asked him ‘* What 
should be the maximum allowable con- 
centration from a new plant to be located 
on the Great Orme? ’”’ he would say in all 
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sincerity “‘ the sky is the limit.’’ The point 
he was making was, that each local au- 
thority that wished to determine what 
maximum ground concentration of sul- 
phur dioxide it should permit should take 
into consideration (i) its own existing 
pollution level and (i1) the local topo- 
graphic, geographic, and climatic factors. 

In the case of the City of Leeds—to start 
with Leeds was already a smoky city; it 
already had a fairly steady level of sulphur 
dioxide. Then he believed some towns in 
exposed places had an average wind speed 
of up to 30 ft. per second. Some had an 
average wind speed of 15 ft. per second. 
Leeds was in the Aire Valley and was very 
sheltered. It had an average wind speed 
of 9 ft. per second. 

Then as regards topography, Leeds in 
the Aire Valley had hills approximately 
400 ft. high to the north-west, to the west 
and to the south. The result was that after 
a cold wind had been blowing from the 
north-east if there was a change of climatic 
conditions, and a warm wind blew from 
the south, south-west or west, this warm 
air coming over the hills rode right over 
the existing cold ground air already in 
possession of Leeds, and thus they got 
conditions of temperature inversion very 
frequently. 

He therefore maintained that in all these 
special circumstances, the Leeds Health 
Department was fully justified in having 
fixed the maximum allowable concen- 
tration of sulphur dioxide at 0-3 p.p.m. 


Councillor W. A. Norman Jones (Birming- 
ham) said that the financial repercussions 
of the Clean Air Act should be faced 
squarely, by elected representatives. The 
benefits to be gained from cleaning the 
air would pay for the initial capital 
outlays. 

Large numbers of hand-fired boilers 
would be a source of trouble for some 
time; unless more definite steps were 
taken to convert to automatic firing as a 
first essential at earliest date practicable. 
Meantime operatives should be given 
every encouragement and even monetary 
rewards to become proficient boilermen. 

Soot-blowing was in his opinion one of 
the worst ways of polluting the air, and in 
allowing longer time for dark smoke 
emissions during soot-blowing the Act 
was weak. Surely the proper way was to 
draw soot out of the furnace, not blow it 
into the air. 

As regards their old faithful but now 
supposedly redundant steam locomotive, 
and its pollution nuisances—these could 
be greatly lessened, at the engine shed 


particularly, by the use of Coalite for 
lighting-up purposes. The supply of the 
better grades of coal for the heavy and 
speedy types of train, with careful firing, 
would certainly make for less pollution 
from this source. 


Arthur Coe (College of Fuel Technology) 
referring to the technique described to pin 
point a grit and dust nuisance from one of 
a number of chimneys, suggested that this 
could be tackled more simply and reliably 
by using the survey powers of the grit and 
dust Sections of the Act. 

Excessive grit and dust emission could 
arise solely from the use of unsuitable 
fuel, or from overloading, which with 
common sense could be avoided, or from 
faulty draught arrangements, or from bad 
operation, or a combination of these 
factors, the correction of which would 
pay and pay handsomely. This meant 
using the survey powers under the Act to 
tackle the group of works concerned, with 
maybe in the end substantially reducing 
grit and dust emission from most of them. 

The principle difficulty however with 
the removal of grit and dust was the cost. 
Measures which resulted in fuel saving 
paid for themselves, but grit and dust 
removal could be a dead loss—could be 
because contraventions which arose with 
respect to grit and dust emission from 
faults in operation, meant also heavier 
fuel costs which it would pay to correct. 
It was when changes which yielded a 
return were not fully effective, that the 
question arose of the installation of a grit 
and dust arrestor which would impose an 
additional unremunerative charge on the 
undertaking, unless it was that in 
installing such equipment a lower grade of 
coal could be used, without offence, at a 
difference in price which would meet the 
capital, running and maintenance charges 
on this equipment. 

The National Coal Board had large 
quantities of low grade coal to dispose of, 
and industry would have sooner or later 
to burn it without contravening the Act. 
It would therefore seem that a necessary 
step towards this was “a price differen- 
tial’’ between high and low grade coals 
sufficient to justify the installation of grit 
and dust arrestors. Thus putting the 
installation of grit and dust arrestors on a 
sound economic basis—that was, on the 
same basis as the installation of fuel 
efficiency plant. 


Councillor W. A. Beardsley (Southwell 
R.D.C.) said his Council would like the 
answer to several problems. He felt the 
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Ministry should be responsible for taking 
action in the Courts, particularly in the 
early stages of the application of the Clean 
Air Acts He quoted the case of the 
Nottingham Borough Council and the 
Nottingham General Hospital, where 
the Regional Hospital Board claimed it was 
Crown property. The case was lost and 
the litigation costs must have been quite 
high. He also asked whether the Town 
and Country Planning Committees got 
technical advice before laying down 
planning conditions. In his own area, 
certain planning conditions were laid down 
for a coking plant. It was then found out 
afterwards that the owners said they 
could not have met some of these condi- 
tions. They were now asking for per- 
mission to erect the second stage of this 
plant. What was the answer to this 
problem? He hoped the Conference 
could tell him. 


The last point he wanted the Conference 
to consider was amendment of the Act, to 
limit the amount of sulphur dioxide that 
could be discharged in the air. The 
readings of percentage discharge of 
sulphur dioxide should be taken when the 
highest concentrations were being given 
off; and not aggregate readings over 
longer periods. 


P. Draper, M.I.Mech.E., F.Inst.Pet. (Shell- 
Mex and B.P. Ltd.) said that having been 
asked many times what the height of a 
chimney should be for an_ oil-fired 
installation and having searched through 
the literature for clues felt that he could 
readily congratulate Mr. Bastable on 
having gathered together so much of the 
relevant information and thanked him for 
making it available for others to use. 


He thought, however, that those who 
have hoped for a scientific or rule of 
thumb means of determining chimney 
height would be disappointed because it 
was quite clear that in the end the best 
compromise for chimney height would be 
a matter for common sense or intelligent 
guess. 


Of the many factors mentioned in the 
lecture he thought that one of the first 
considerations, that of down draught due 
to currents of air being deflected over 
buildings, might be described in more 
detail. He showed a diagram, Fig. 1, 
indicating two similar buildings of flat 
roof design subjected to currents of wind 
indicating how the air was deflected up 
and over the buildings causing a low 
pressure zone on the roof and in the lee of 
the buildings, which meant that some air 











imust move downwards. In the first case a 
very short chimney was provided which 
could only introduce the product of 
}combustion into a down current of air 
and he suggested that this design was all 
too frequently encountered at the present 
time. The chimney on the other building 
was extended to a height between one-and- 
a-half times and twice that of the building 
and was indicated as carrying the products 
of combustion through the down draught 
zone so that they would be properly 
dispersed. Whether such a _ chimney 
should be twice the height of a building as 
suggested by the reference to Hawkins 
and Nonhebel or whether one-and-a-half 
times would do must be guessed and then 
proved by practical experience. 

| He thought Mr. Bastable quite right in 
istating that many modern combustion 
}appliances did not need a high stack for 
combustion draught purposes nor for 
carrying away the smoke which might be 
jinvisible, but he considered it an equally 
important function of a chimney to ensure 
that the products of combustion should 
be emitted where they have a reasonable 
chance of being properly dispersed. 

Mr. Draper felt also that a word of 
warning was necessary about the hot and 
cold flue gas formulae in the Beaver 
Report. He thought these formulae were 
often seized upon as being tangible means 
for calculating either chimney height or 
concentrations of pollutants at ground 
level, but since it is not really known what 
are acceptable concentrations of pollu- 
tants he thought the calculations were 
generally of little value. 


On the difficult subject of limits of 
acceptable pollution he thought Mr. 
Bastable’s figures were useful, but that 
they must be compared in common units. 
Mr. Bastable quoted the D.S.I.R. as 
proposing a maximum allowable concen- 
tration of sulphur dioxide for several 
hours of exposure of 0:03 milligrams per 
litre, which is equal to ten parts per 
million. At this stage he produced 
another diagram, Fig. 2, comparing with 
this ten parts per million the limit decided 
upon by the Leeds Authorities and the 
average concentrations in London under 
normal conditions and during the bad 
smog of 1952. Two other much heavier 
concentrations were shown for the least 
causing coughing and the maximum for 
short exposure respectively. He also 
quoted a report from America that SO, 
concentrations up to 0-2 p.p.m. reduced 
the damage to plant life caused by ozone 
in the Los Angeles area, thus he thought 
that taken by themselves the concentra- 
tions of sulphur oxides as gases normally 
present in the atmosphere made one 
wonder if they were of any significance 
at all. 

He stated, however, that there might be 
a catch in this to make the position more 
difficult. For instance if one imagined a 
normal harmless concentration of sulphur 
oxide gas in a cubic foot of air and then 
supposed that all this sulphur oxide 
could be concentrated on to a nucleus 
such as a particle of carbon, then the 
cubic foot of air would still be harmless 
but the speck of carbon loaded with 
sulphur oxide could settle on a moist 
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surface and become acidic and a minute 
spot of damage could occur. If this were 
multiplied many thousands of times a 
more widespread damage could be 
understood, even though the original 
concentration of sulphur oxide in the air 
was quite harmless. It was for this reason 
that the reduction of smoke, smut and 
grit played such an important part not 
only in reducing the dirt damage but also 
in reducing the corrosive damage. He 
hoped that this glimpse of the perspective 
would help to clear the air on the subject. 


Councillor C. A. Watson (Scunthorpe 
Borough Council) said that the problem 
of clean air resolved itself into two main 
aspects, the proper combustion of fuels 
and the pollution caused by industrial 
processes. In regard to the first, the 
remedy was both available and practicable. 
It needed but the proper use of efficient 
appliances, trained staffing and the use of 
suitable fuels. This applied both to 
industrial and domestic users of heating 
appliances. 

In regard to pollutions which were the 
result of industrial processes, a much 
more difficult and complicated problem, 
it was impossible that the provisions of 
the Act could make any real improvement 
in the foreseeable future. The task given 
to Alkali Inspectors was an impossible 
one in that only 20 would be available to 
cover the whole country. What would the 
financial condition of the nation be if 
there were only 20 tax inspectors and 
what fun and profit it would be to make 
frequent trips to; the continent for even 


the Channel Islands if the Customs and | 


Excise Service had only 20 port inspectors. 
What was needed was a new approach 


to be made. In this day and age, industry | 


was organised into associations with 
mutual interests and problems and it 


was urged that these associations be | 


approached either by the Government or 
by this Society, to study and report on 
pollution caused by processes used in the 
industry. 


In this connection he wished to quote 


the example of the Iron and Steel Industry. 


In September 1957, the Iron and Steel | 
Institute held a conference of their | 
members to which were invited, amongst | 
members and officers of some | 
locai authorities, in whose areas the steel | 
works were situated. Papers were read by | 
experts indicating some of the problems of | 


others, 


pollution and the extent to which efforts 


were being made to apply known remedies | 
or palliatives and of difficulties which | 
made the application of existing knowledge | 
impracticable. Further, the industry was | 


doing work in its research department to 
explore existing and 
problems. 

Mention had been made already of 
what had successfully been done by one 
section of the industry, and the view was 
expressed that in present circumstances, 
far better results could be more quickly 
achieved with that kind of co-operation 
than could be expected from any procedure 
laid down in the Act. 

Informal talks at the Conference and 
elsewhere lead to a conviction that except 
in connurbations, pollution which was the 
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jresult of industrial processes, was a 
\greater menace to health and amenity, 
was a far more difficult and complicated 
problem and needed more urgent and 
constant attention than that of smoke 
caused by industrial or domestic fuel 
jusers. It was one which would be with us 
always, as new processes and methods of 
production were evolved. The Society 
lwas therefore urged to ask the Govern- 
iment to encourage such surveys and 
‘publish results, through industry or 
hemselves, to make such approaches. 


| . H. Wattleworth (C.P.H.I., Liverpool) 
questioned the large number of exemptions 
which would appear to be building up 
under the Clean Air Act. He pointed out 
. hat some premises were directly exempted 
wand some indirectly by reason of their 
iSize or technical difficulties. These 
exemptions included Crown properties 
and certain nationalized industries. 


Temporary exemptions destroyed the 
ntenuon of the Beaver Report to promote 
educed pollution quickly and efficiently. 
Furthermore, it was now being con- 
sidered that exemption should be given to 
mechanical stokers, yet it was known that 
icertain mechanical stokers required con- 
stant attention by expert technical 
supervision and continuous delivery of 
he right kind of fuel. It had been found 
ithat these particular stokers had been 
nder the supervision of non-technical 
beople and consequently considerable 
uisance had been caused. 


With regard to the question of the 
Dark Smoke (Permitted Periods) (Vessels) 
Regulations, 1958, he was of the opinion 
{that Port Health authorities had been let 
dlown in their hopes to remove smoke 
‘rom our rivers and ports. 


| In the case of buildings, a suitably 
iirained inspector could decide whether 
jany of the defences of Section 2 of the Act 
would apply, but an observer stationed 
fashore would have no idea of the cause of 
iimoke and until a case was presented at 
ourt no information need be given as to 
whether any defences are to be used. 


The Regulations did not permit the 
mission of black smoke for more than 
Whree minutes in any period of 30 minutes, 
i>r dark smoke for more than 20 minutes in 
ny one hour. Considering that vessels 
Jravel at some 11 knots, a vessel under 
bbservation might pass through the length 
f jurisdiction, or be out of sight before 
e observation was complete. In other 
ords, almost total exemption had been 
tiven to all vessels whilst under way! 
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Dr. R. Jackson (British Coal Utilization 
Research Association) said that the three 
papers showed some of the difficuliies in 
implementing the Act. Mr. Farquharson 
had dealt with emission of dark smoke. 
Dark smoke was defined by the Act, the 
method of measurement was laid down 
and excessive emission had been specified. 
As a result Mr. Farquharson had been 
able to concentrate on the successes that 
he had had in reducing smoke emission. 
Both Mr. Ashford and Mr. Bastable had 
had a more difficult problem as the Act 
did not specify what constituted excessive 
pollution—either from grit and dust or 
from gases, nor did it define the methods 
of measurement. 

In his discussion of the problem of 
measurement Mr. Ashford had _ con- 
centrated almost entirely on the use of the 
deposit gauge; this was neither precise, 
reproducible, nor reliable and if it were 
to be used as an indication of the source 
of a particular emission then it had to be 
interpreted by an expert and even he 
might have considerable difficulty in doing 
that. These forms of measurement were 
generally only of value in a_ locality 
containing only one possible source of 
pollution as, for example, in a country 
area containing a single large industrial 
works. A more direct method was to 
determine the emission from a single 
stack. This could give a positive answer 
to whether that particular stack was 
causing excessive pollution and the answer 
was unaffected by emission from other 
stacks. Although that was the obvious 
method of tackling the grit and dust 
problem it had only been mentioned in 
passing by Mr. Ashford and the measure- | 
ment technique referred to involved the 
use of a Whatman filter thimble; this 
thimble was of value only in a limited 
number of cases and had been abandoned 
for general use. 

The Conference might be interested to 
know that B.C.U.R.A. had developed a 
simple technique for the measurement of 
grit and dust emission, the equipment was 
now commercially available and the 
Association was actively engaged in draw- 
ing up a statement giving the details of 
the method. In general it could be said 
that the measurement of emission in this 
way was not so difficult as many persons 
expected. On the other hand it was not 
so simple that an inexperienced person 
could not make mistakes. A_ British 
Standard Specification defining this and 
other methods of measurement was also 
in course of preparation. 

Turning to the practical problem of 


dust collection, the overall feature of dust 
collectors which Mr. Ashford had not 
stressed was the importance of the size of 
the particles to be collected. The equip- 
ment was simple and the cost was low. 
The smaller the particles being emitted 
the more difficult the task of collection 
became. An increase in the efficiency of 
any form of collector was often accom- 
plished by an increase in complexity of 
the plant; it was important to realize 
when the purchase of gas cleaning plant 
was considered that the more complicated 
the equipment, the greater was the need 
for efficient maintenance. Dr. Jackson 
had knowledge of an efficient type of 
collector that, through lack of effective 
maintenance, had virtually ceased to 
function and its efficiency was so low that 
its replacement by a large empty box used 
as a settling chamber would have been an 
improvement. 

Dr. Jackson was sorry to see that 
Mr. Ashford had fallen into the common 
trap of quoting efficiencies without 
referring to the size of dust. Such 
figures could be very misleading; a 
cyclone or even a settling chamber might 
have efficiencies varying from nothing up 
to 100 per cent. according to the type of 
dust involved. There was also a dangerous 
statement that a multi-stage arrangement 
of separators gives improved efficiency. 
If the first collector of the series were 
operated at maximum efficiency, that is, 
for example, if it were not overloaded, 
then the subsequent collectors of similar 
type would catch little additional material. 
There was often of course advantages in 
having a series arrangement of different 
types of collectors. 

Mr. Ashford had quoted an efficiency 
of 99:9 per cent. Dr. Jackson said that 
he would be interested in knowing the 
type of plant and manufacturers of the 
equipment on which such efficiencies were 
obtained as values much in excess of 
99 per cent. were unusual because the cost 
of plant to provide these higher efficiencies 
rose steeply with increase of efficiency. In 
the description given of the operation of 
electrostatic precipitators it had been said 
that the rapping of the electrodes caused 
the dust to fall into the hopper; while this 
was true of some of the dust it was also 
well known that such rapping could 
liberate dust into the gas stream and often 
considerable quantities of this dust were 
carried through to atmosphere. The 
calculations of possible deposits from 
chimneys, quoted from a paper by P. E. 
Aldridge, referred only to fall out accord- 
ing to Stokes’ Law. that is under stream 
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line conditions which of course never 
The more complete | 


apply in practice. 
story was given in Mr. Bastable’s paper. 
It was for this reason unfortunate that 
it had been stated that, “‘ based on 
Stokes’ Law, experiments had shown that 
the fall out oe Whe Wexpenmente 
presumably had been carried out in the 
laboratory and not from an actual 
chimney. 

Referring to the Paper by Mr. Bastable, 
Dr. Jackson said that while the arguments 
used by Mr. Bastable and the figures 
quoted as to the distribution of different 
sized particles and gases around a chimney 
were correct, Mr. Bastable’s conclusions 


were not necessarily valid. He himself | 
would favour a different approach. The | 
emission could be considered to consist | 


of grit and fine particles or gases; the grit 





tended to fall in the immediate locality | 
whereas the finer materiai and gases were | 


more widely dispersed. Although raising 
the height of a chimney would cause a 


reduction in the concentration of grit per | 


square yard the same total weight of grit 
would fall to the ground somewhere. It 
was merely that it was spread over a 
greater area. On the other hand gases and 
fine particles might be dispersed not only 
over a larger area of country but also 
outside the country itself and be deposited 
in the sea. In this case raising the height 
of a chimney effectively reduced the 
amount of pollution falling upon the land. 
This could be a useful contribution to 
clean air, whereas with grit a much better 
solution, and possibly a cheaper one, was 
to fit efficient grit arrestors and not 
necessarily to raise the height of the 
chimney. 


D. G. Tonkin (C.P.H.I., East Ham) said 
that following Mr. Ashworth’s paper he 
wished to speak on a subject which, 
though not part of the Clean Air Act, was 
closely allied to it and might indeed be 
said*to have caused problems as a direct 
result of the Act. 

He referred to the stock piling of coke 
at gas works and said that delegates must 
have noticed in their travelling to the 
Conference that wherever there was a gas 
works there was also a large pile of coke. 
In his district they had the biggest gas 
works in the world, and as a result an 
enormous pile of coke was deposited there. 
At this and other works it was quite 
possible where they were situate near 
houses that when the wind was in the 
right direction a serious nuisance could 
be caused to tenants of houses by dust and 
grit blowing off the tips. 
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He appreciated that this was really a 
|matter for Public Health Act legislation 
|where a nuisance was actually proved, 
}but he did not think that housewives 


}/ would be interested under which particular 


|Act local authorities took action, and in 
) any case there was little difference between 
ithe grit that might be blown off the tips, 
}and grit and dust which was emitted from 
factory chimneys. He suggested that a 


j)way of curing the trouble was to reduce 


| 


| 
} 
} 
| 
| 


}\ the price of coke and carry out a campaign 


to get the cheap coke into people’s houses 
now. 


There was no point in curing one 


} 
i 


{ nuisance by starting another, and although 
ithe realized that Gas Boards and their 


officials were taking a keen interest in the 
Clean Air Act and were doing much to 


jjfurther its cause, he thought they should 


not wait for the operation of Smoke 
|Control Areas, but endeavour to educate 


| people in the use of smokeless fuels now. 


C. H. Crawford (C.P.H.I., Brierley Hill) 


j}said he thought Mr. Farquharson was 


' Act. 


unduly pessimistic in thinking that the 
impetus of publicity would decline and 
result in less attention being paid to the 
More credit should be given to the 
amount of effort made by industrialists to 


|| put their plant in order in time for June Ist. 


Local Authorities should never lose 


| sight of the need to keep staff available to 


. 


watch factories and let owners know that 
this was being done. 

In relation to Mr. Bastable’s paper he 
thought that local weather conditions, 


) particularly high humidities, were of great 
|) significanc2 when considering permissible 
‘}concentrations of SO, at ground level. 


/} Councilior John Dilworth (Derby) accused 
ithe Minister of Housing and Local 
iGovernment of frustrating local 


authorities in their efforts to implement 


| the provisions of the Clean Air Act. 


He went on to say that firms who had 


had pressure brought upon them by the 


‘local authority were now making applica- 


| tion to the Minister for exemption under 


the Act, and although the Minister grants 
the application the local authority knows 
nothing about it. He also said that they 
in Derby had asked the Minister before 
he granted a certificate of exemption to 
write to the local authority and ask for 
their observations. 

He said it was felt in some quarters that 
the fact that the Minister was appointing 
more alkali officers was because many 
factories were going to “‘ hide behind these 
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inspectors,” and that local authorities 
were being frustrated. 


Councillor Dilworth referred to the 
problem of domestic chimneys and said 
the present cost of smokeless fuels was too 
high for the ordinary working man, and 
unless the price was reduced to the same 
basis as for the sale of coal, they would 
not sell smokeless fuels and the Act would 
not be a success. 


H. E. T. Lowbridge (C.P.H.I., Willenhall) 
noted in Mr. Farquharson’s paper, 
his appreciation of the usefulness of 
the issue of temporary exemption certi- 
ficates especially in view of the fact that 
in a paper given at Blackpool to the 

ssociation of Public Health Inspectors 
it was apparent that some local authorities 
were reluctant to grant certificates. 


He instanced a Company which had the 
greatest difficulty in complying with the 
Clean Air Act—that they were doing their 
best and were taking steps to replace the 
existing coal-fired boiler plant with 
electrically driven equipment and that the 
complete alterations would take 12 
months. The firm asked for consideration 
until the new plant was installed. An 
application for a Certificate of Temporary 
Exemption was made and the Council had 
granted this. 


This was an example of the type of 
co-operation which was desirable. Mr. 
Lowbridge asked if representatives could 
give reasons for local authorities refusing 
to issue Certificates. 


With reference to Mr. Ashford’s paper, 
Mr. Lowbridge instanced a _ particular 
nuisance existing in his part of the 
country and the steps which were taken 
to overcome it—that was the nuisance of 
grit and dust from foundry cupolas. 
Cupolas in the United Kingdom emitted 
some 40,000 tons of grit per year into the 
atmosphere. In the Midlands and other 
industrial areas thousands of these 
cupolas could be seen. A cupola could 
be simply described as an apparatus fcr 
the melting of metal prior to the metal 
being poured into moulds. Before the 
war the cupola had an open top and 
flames could be seen by enemy aircraft. 
A covering was provided which it was 
found, in addition to preventing glare, 
also arrested grit. Whilst all cupolas 
were equipped with this dry form of grit 
arrestor their efficiency was not very high. 
The electrostatic precipitator, the venturi 
cleaner and the bag filter, for reasons of 
cost or from practical considerations, 
were unsuitable. The Wet Type should 


be installed in all but the very smallest of 
installations. With this type efficiencies 
of 60-70 per cent. were obtainable in 
arresting grit and dust. 

The Wet Type would, in fact remove 
100 per cent. of grit above 75 microns 
in size and also remove 30 to 50 per cent. 
of sulphur from the gases. 


Dr. Albert Parker (Individual Member) 
said that several speakers had expressed 
the opinion that there was need for 
legislation in relation to the emission of 
oxides of sulphur. The opinion had also 
been expressed that there should be an 
authoritative simple rule or guide which 
could easily be used in deciding on the 
heights of chimney needed to. ensure 
adequate dispersion and dilution of 
pollutants in the atmosphere. As an 
assessor to the Committee on Air Pollu- 
tion, he knew that both of these questions 
were fully discussed by that Committee 
and much was said about them in the 
Committee’s reports published in 1953 
and 1954. 

The fact was that there were no known 
practicable methods at reasonable cost 
of greatly reducing the quantity of oxides 
of sulphur emitted to the atmosphere from 
the use of the fuels available in this 
country, either by removing sulphur from 
the fuels. before. or during use, -of by 
removing the oxides of sulphur from the 
flue gases before discharge. This was no 
doubt why the Clean Air Act, 1956 dealt 
only with smoke and grit and dust. The 
difficult problems of reduction of pollu- 
tion by compounds of sulphur were under 
investigation by several organizations. 

There was evidence to indicate that the 
detrimental effects of oxides of sulphur 
on health and on materials would be less 
in the absence of smoke and grit and dust 
than in their presence. This stressed the 
importance of a determined drive towards 
applying all practicable methods of 
reducing the emissions of smoke and grit 
and dust; by using known methods a very 
great improvement could be made. 

With regard to the heights of chimneys, 
simple rules could perhaps be applied if 
the sites of buildings and large areas 
surrounding them were flat, without hills 
or valleys, there were no neighbouring 
buildings at various heights to cause 
eddies, and there were no natural eddies 
or downdraughts in the air within a few 
hundred feet about ground level. As this 
unfortunately was not the situation in 
most instances, no rule could be simply 
applied; the desirable height of any 
chimney emitting large quantities of 


pollutants could only be decided by 
experts taking into account all the local 
conditions. 


G. W. Farquharson, replying to the points 
raised in the discussion regarding his 
paper, said he had noted with pleasure 
the remarks by Mr. G. Nonhebel that the 
table showing the measurement of smoke 
from water tube boilers during soot 
blowing was very similar to results 
obtained by a committee of the British 
Standards Institution engaged on such 
measurement. His written paper was 
based on factual evidence and practical 
experience, not platitudes so _ often 
resorted to when dealing with air pollution. 
He had no evidence to support the belief 


‘that shorter slicing tools would be the 
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answer to the control of black smoke 
during such operations. The frequent 
use of the slice and the resultant black 
smoke emissions indicated in some cases 
that the type of fuel was not satisfactory 
and not the slicing tool. 

The suggestion by Councillor W. A. N. 
Jones to draw soot out of the furnace by 
suction was interesting, but it should be 
remembered that as far as water tube 
boilers are concerned, the major operation 
was the removal of the soot and grit 
adhering to the tubes and the suction 
theory would be impracticable, but on the 
question of encouragement and monetary 
rewards to proficient boiler men, he was 
in entire agreement. 

He noted Councillor W. A. Beardsley’s 
remarks and agreed that litigation costs 
could be heavy and quite a burden on small 
local authorities, especially when High 
Court decisions were involved, but he 
suggested that for the average case 
regarding contraventions of Dark Smoke 
emissions under the Clean Air Act, 1956, 
if the evidence of any local authority was 
sound, and proved that the contraventions 
did occur, the cost of such litigation in the 
Courts of Summary Jurisdiction would 
not be unreasonable. 

On the points raised by Mr. W. H. 
Wattleworth, whilst recognizing that 
exemption prevailed in relation to the 
creation of Smoke Control Areas, he 
agreed that certain mechanical stokers 
required supervision, attention, and graded. 
fuel, but the same was applicable to oil 
fired furnaces now exempted by legislation 
and therefore he supported exempting 
mechanical stokers in certain Smoke 
Control Areas. The paper referred to 
the provisions in the Act whereby a local 
authority was enabled to grant a tem- 
porary exemption certificate for a pre- 











| scribed period until alterations to the 
} existing plant or furnaces had been 
carried out. This called for consultation 
1 and co-operation between the local 
| authority and the applicant, and from 
| the experience already gained in Birming- 
} ham, the local authority, by acting 
| judiciously in granting such applications, 
ensured that the likelihood of future 
| contraventions was minimized, and the 
example quoted by Mr. H. E. T. Low- 
bridge supported this view. 


He reminded Dr. R. Jackson that the 
paper and tables quoted were based on 
factual evidence and related to administra- 
tion under the Public Health Act, 1936. 
| This was done deliberately to show that 
although this Act was often criticized, 
by a strong policy of the local authority 
and a “ specialized inspectorate ’’ to carry 
it out, considerable reduction in ex- 
cessive smoke emissions was achieved 
even with the past legislation. 


Whilst in agreement with Mr. C. H. 
Crawford, only time could show whether 
the other priority matters as enumerated 
in the paper and now exercising the minds 
of all local authorities would result in the 
acceptance, or otherwise, of the responsi- 
bility placed upon them by reason of the 
Clean Air Act, but he would support 
Mr. Crawford’s opinion that credit 
should be given to many industrialists 
who had already put their plant in order. 


N. Bastabie, replying, said that it might 
well be, as Mr. Goodfellow had suggested, 
that there were special circumstances in 
Leeds which influenced the concentration 


of SO, and that all areas were not alike 
in topographic, geographic and climatic 
conditions. Men, however, were alike 
everywhere, and what would poison a 
man in Leeds would poison a man on the 
Great Orme. He did not suggest that 
they needed a national standard for the 
maximum allowable concentration of SO, 
from each individual source, but that they 
should have a standard for the total 
concentration at ground level. 

This would mean that the concentra- 
tion arising from a new source, when 
added to the existing background con- 
centration in any area, should not exceed 
the standard set. 

There should be Government research 
into the problem so that local authorities 
might receive advice as to the desirable 
standards of SO, concentration. It would 
be impossible for each area to decide its 
own standard because local authority 
needs would not warrant the employment 
of consultants. 

Mr. Draper had made the point that the 
concentration of the sulphur oxide on a 
nucleus of carbon might be the source of 
the ill-effects. This would explain the 
apparent diversity of views as to the 
threshold of dangerous concentrations. 
The obvious solution was to reduce 
atmospheric pollutants of all descriptions, 
whether by higher efficiency, interception, 
or dispersal in the upper atmosphere. 
The difficulty of ensuring adequate 
dispersal by the use of tall chimneys was 
that owing to town planning considera- 
tions it was not always possible to build 
them high enough. Other remedies had 
then to be sought. 


Forum.on Smoke Control Areas 
Reports from the Society’s Divisions 


SCOTLAND 


(By John Innes) 


OCAL authorities north of the 

Border have been somewhat slow 

in submitting proposals for the 
formation of smoke control areas, but 
the City of Edinburgh has led the way 
and one area has been confirmed by 
the Secretary of State for Scotland. 
The Burgh of Dumbarton is awaiting 
confirmation of an area, which may be 
approved by the time this report is 
read. Proposals for five areas are 
before the Secretary of State for con- 
sideration. Details of the foregoing 
are as undernoted. 


1. Smoke control area Order confirmed 


Authority: Edinburgh 

Area: Sighthill No. 1—138:5 acres. 
Premises: 1,007 domestic, 13 other 
premises, including schools, shops 
and offices. No industrial premises. 


. Order submitted for confirmation but 
not yet confirmed 
Authority: Dumbarton. 
Area: No. 1—625 acres. 
Premises: 1,020 domestic, 1 hospital, 
1 nursery. 


. Preliminary proposals relating to 
specified areas submitted for con- 


sideration and approval in principle 


Authority: Coatbridge. 

Area: Shawhead—acreage not 
known. 

‘Premises: 314 domestic, 1 farm. 
(Site to be developed for housing 
purposes). 

Authority: Dundee. 

Area: Menzieshill—525 acres. 
Premises: 36 domestic, 10 other 
premises (Site to be developed for 
housing purposes). 

Authority: Glasgow. 

Area: Centre of city—201 acres. 
Premises: 236 domestic, 3,449 com- 
mercial, 414 industrial, 27 other. 
Authority: Kirkcaldy. 


(1) Area: Templehall—600 acres. 
Premises: 3,977 domestic, 59 other. 


(2) Area: Links Street—74 acres. 
Premises: 289 domestic, 10 other. 


There are, too, a number of smoke- 
free areas operating under tenancy 
agreements with the Authorities of 
Edinburgh, Motherwell, Paisley and 
the Cumbernauld Development Cor- 
poration. 

Interest is quickening, as later 
reports will doubtless show. 


NORTH EAST 


(By G. W. Tate, F.A.P.H.1., M.R.S.H., Hon. Secretary) 


HE principal industries in the area 
covered by the North East Divi- 
sion are coal mining, ship building 
and engineering, and iron and steel 
works, and since the mining of coal is 
substantially carried out in 60 per cent 
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of member Authorities, wittingly or’ 


unwittingly, concessionary coal tends 
to colour the approach to clean air. 
Ten Local Authorities have given 


consideration to the establishment of’ 


smoke control areas, some before the 





Newcastle City has a smoke control 
area of 118 acres awaiting an Inquiry, 
and has three other control areas pro- 
visionally outlined, totalling 281 acres, 
and is enthusiastic. 

Sunderland County Borough are 
proceeding to stage two in an area of 
85 acres, and will do everything 
possible to progress. 

Middlesbrough County Borough, 
Darlington County Borough and 
Billingham Urban District are survey- 
ing potential control areas. Of the 
remaining five, further consideration 
has been shelved for a time, or 
accepted in principle. 

The great majority have so far given 
no consideration to the establishment 
of smoke control areas even though 
substantially all post-war houses have 
the appropriate appliances. 

Apart from those odd Local 
Authorities which are purely resi- 
dential and who consider no problem 
exists, there is sufficient evidence to 
show that concessionary coal and the 
_ reluctance to have it interfered with is 
| the stumbling block in 60 per cent of 
_ Authorities. Other reasons given, but 
which are not wholly convincing, are, 
‘railway station or engine sheds in 
_ centre of area, shipping on river, dis- 
like of smokeless fuels, presumably 
coke, and also one suspects, “ until 
|the neighbouring authority can show 
some results.” 

_ Publicity on the Clean Air Act and 
| its implications, has generally been 
good, but so long as the other chap 
has to clean the air, most people agree 
_with it but become apathetic when it 
‘is suggested that it is a personal 
' problem. 

Local Authorities generally reflect 
‘the attitude of the general public, when 
‘it would perhaps help towards clean 
air much more if the public reflected 
the attitude of the Local Authorities. 
The cost involved in conversions is 
| advanced as a reason for not facing up 
to the problem, when it might be more 
realistic if it was said that the domestic 
contribution was not going to be 
‘tackled until industry, whom some 
‘consider the major contributor; has 


passing of Act. 
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been cleaned up. 

All the authorities in the division 
with the odd exception have adopted 
the Building Byelaw. Virtually all the 
post war council houses have the 
appropriate fuel burning appliances. 

No authorities can plead ignorance 
of the Clean Air Act and what it can do. 

Two thirds of the authorities are 
faced with the problem of miners’ 
concessionary coal, the adjustment of 
which they rightly claim is outside 
their jurisdiction, and as miners serve 
on the Local Authority they are un- 
likely to take a positive line if it 
implies any interference with free coal. 

The great needs to be settled before 
progress can be seen are—a steady 
stream of publicity of the right kind, 
education—visually as well as orally— 
for the school leavers as well as adults, 
a reduction in the price of smokeless 
fuels, reliable and regular information 
on the quality and performance of all 
iypes of equipment and fuels from an 
tndependent body, and so far as this 
Division is concerned the freeing of 
the shackles which bind it to one 
meeting per year while allowing 
freedom to all other Divisions. 

The Local Authorities in the Division 
are divided into three areas, and meet 
as such to discuss smoke abatement 
problems and take such uniform 
action against the atmospheric pollu- 
tion as 1s demanded by the situation. 

The. Teeside Comanttce” has been 
functioning since 1950 and through 
regular meetings, intensely keen Local 
Authorities and Officers, has made a 
marked progress in an area where the 
problem is as diverse as it is extensive 
covering as it does iron and steel, ship 
building and engineering, docks and 
shipping, chemicals, etc. 

The Tyneside, and the Wearside 
Committees have only recently come 
into being, and are in the midst of 
teething troubles. They are, however, 
emerging from the formative stage and 
with enthusiastic Officers, can find 
ample scope for their energies, and 
secure that degree of co-operation 
between Local Authorities so essential 
to a successful prosecution of the case 
for clean air. 


NOR Webs 


(By AoE. Snodgrass \FORIS.H:, FALT.HAS FPA CPA | Bury) 


HEN considering progress in 

the establishment of smoke 

control areas in the North- 
West we are immediately reminded 
that this is the area in which adminis- 
trative control of smoke emission was 
first created. Indeed certain public 
spirited citizens of Manchester around 
the turn of the century founded 
one of the two pioneer organizations 
from which the present Society springs. 
We are proud to recall and honour the 
services of men of the calibre of the 
late Will Melland and our Director. 
We also recall with pride that one of 
the founders and former Chairman of 
the Society, the late Charles Gandy of 
Manchester, first introduced the sub- 
ject of controlling the emission of 
smoke within geographical areas, 
having regard to the direction of pre- 
vailing winds, in a letter written to 
the Manchester Guardian in 1933. 
This created considerable interest and 
controversy which was reaching a 
crescendo on the outbreak of the late 
war, to be revived in 1946, and before 
1952 some seventeen local authorities 
throughout the country had acquired 
powers under Local Acts to establish 
smokeless zones. Of these, eight 
(Manchester, Salford, Bolton, Roch- 
dale, Preston, St. Helens, Crewe and 
Urmston) are situated in the Division. 


Smoke Control 


It will be appreciated therefore that 
the operation of the Clean Air Act on 
31st December 1956 found the fore- 
going authorities committed to certain 
programmes under their Local Acts 
which had to be re-oriented to the 
provisions of the new Act. Therefore 
progress in the establishment of smoke 
control areas within the Division must 
first be considered in terms of smoke- 
less zones. It is gratifying to report 
that at present there are in operation 
twenty smokeless zones and eight 
smoke control areas, in nine local 
authorities comprising over 11,000 
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premises and a total area approxi- 
mately 1,500 acres. Fifteen of these 
areas are situated in the City of 
Manchester, whose first smokeless 
zone became operative on Ist May 
1952. Also included are two urban 
district councils with populations 
under 26,000 (Denton and Audenshaw) 
who have established smoke control 
areas in respect of newly built council 
houses and council houses yet to be 
erected. Prestwich M.B. has _ also 
established a smoke control area in 
respect of newly erected council houses 
and in the other authorities (Liverpool, 
Salford, Preston, Bolton and Roch- 
dale) the areas include central sites of 
mixed development, council housing 
estates and redevelopment of clearance 
areas. Liverpool, Rochdale and Den- 
ton together with Ellesmere Port M.B. 
and Chadderton and Royton U.D.C.’s 
have also received preliminary Minis- 
try approval to a further nine smoke 
control areas comprising 5,582 
premises in another 1,500 acres, 
mostly comprising newly built council 
houses or houses (council and private) | 
tosbeverected. 

It is perhaps appropriate at this: 
stage to mention that more than one: 
third of the 178 local authorities; 
responsible for enforcement of the Act: 
in the Division have taken some: 
administrative action to enforce its: 
smoke control provisions ranging! 
from action to establish smoke control! 
areas to the mere adoption of the: 
amendment to local building byelaws) 
to ensure that all firegrates and! 
heating appliances in newly erected! 
premises are of approved smokeless; 
combustion design. 

Sixteen local Councils have pro-- 
posals in hand, which have been) 
resolved in principle, to establish 32) 
smoke control areas comprising ai 
further 26,790 premises of all types.. 
These include an area of 234 acress 
containing 220 varied premises, in my, 
own authority who are establishing a 





smoke control area in connection with 
_ the re-development of three clearance 
, areas. In this connection it will be 
_ necessary to provide financial assis- 
tance in connection with the conversion 
_ of domestic firegrates in 170 remaining 
| dwelling houses. Blackburn C.B.C. 
also has an interesting development 
: pending, in connection with the 

_declaration of a smoke control area 
associated with the re-development of 
| a site at present containing 700 





dwelling houses and other premises. 

| Seven other local authorities have 
| established voluntary smoke control 
areas by means of tenancy conditions 
vi in Council houses and many more 
/ Councils have resolved to impose 
| similar conditions in respect of houses 
_yet to be built. 
| A further twelve authorities have 
indicated that they are in favour of 
| 
| 
| 





establishing smoke control areas within 
their districts at some appropriate 
time still to be determined. One of 
these authorities (Oldham C.B.C.) has 
ear-marked a sum of £1,000 for the 
establishment of an initial area. 
| This review would be incomplete 
without some reference to the Urmston 
' district heating scheme. In 1947 the 
- Urmston U.D.C. installed this scheme 
in connection with a number of 
| housing _ estates comprising 409 
| premises and thereby established one 
'of the earliest smoke control areas in 
irespect of Council estates in the 
country. Now this scheme along with 
2,865 other houses is to be included in 
a smoke control area under the Act. 
To sum up, it will be noticed that 
‘smokeless zones or smoke control 
_areas have been adopted or are about 
to be adopted by 28 Councils, com- 
prising a representative cross-section 
_of every type of local authority within 
| the Division. These areas vary con- 
‘siderably in acreage and in the 
numbers and types of premises included 
therein from central areas to: periphery 
| housing estates, and domestic, factory, 
| office, warehouse and social premises 
and public buildings, dispersed 
| throughout industrial Lancashire and 
Cheshire. Manchester has pioneered 
| every aspect of such schemes, including 












the imposition of tenancy conditions 
regarding smokeless fuels in houses in 
their “ overspill’’ areas outside the 
City boundaries. In some cases the 
smaller county districts receiving such 
** overspill ’’ have assumed the initia- 
tive and informed the City Council 
that they considered action should be 
taken in conformity with schemes in 
hand in the “ receiving area.” Liver- 
pool also has imposed similar condi- 
tions in houses on their “‘ overspill ”’ 
estates. Some local authorities have 
decided to establish smoke control 
areas in association with slum clear- 
ance and town planning schemes. 
None appear to have been deterred 
from their intentions by the cost of 
installation or conversion of smokeless 
appliances in domestic premises. In 
this connection the early experience of 
Bolton C.B. in their first smokeless 
zone, previously reported elsewhere, 


will be of utmost value to all 
concerned. 

Problems 

Obviously such progress cannot 


have been achieved without encounter- 
ing. difficulties to. be overcome. 
Generalizing, no real difficulties appear 
to. have.--been, ;encounfered ims the 
establishment of smokeless zones or 
smoke control areas in central city 
zones with small domestic populations, 
where invariably, office and other 
premises were previously equipped 
with means of consuming approved 
fuels, or in defining areas in respect of 
future housing estates or the re- 
development of clearance or improve- 
ment areas. The greatest difficulties 
appear to have arisen where existing 
housing estates have been defined as 
smoke control areas, either statutorily 
or voluntarily. The first point to be 
considered is how many _ houses 
already possess the necessary applian- 
ces, how many require firegrate 
conversions, are they all serviced with 
gas to facilitate ignition points. In 
common with other Divisions the 
consensus of opinion in the North- 
West is that jet ignition is preferable to 
gas pokers. Finally has_ sufficient 


accommodation been provided to each 
house for the storage of solid smoke- 
less fuels. Some existing housing 
estates are not serviced with gas and 
the provision of such service increases 
the cost of firegrate conversions, 
although the merits of Calor gas and 
battery pokers must not be ignored. 
The over-riding consideration to be 
resolved before embarking on the 
establishment of any smoke control 
area is the local availability of 
smokeless fuels. This has now been 
adequately dealt with in the Memoran- 
dum of the Ministry of Housing and 
Local Government, but previously, 
one authority, Salford, had the experi- 
ence of failing to secure confirmation 
of a smokeless zone order because of 
the failure to satisfy the Minister that 
sufficient fuels were available to meet 
demand. The same authority has 
subsequently reported difficulties dur- 
ng the winter of tenants not receiving 
regular supplies of coke even after 
fortnightly deliveries have been 
arranged with the merchants and Gas 
Board. Presumably the fortnightly 
delivery had been agreed as a means of 
ensuring supplies and minimizing 
storage difficulties. The same experi- 
ence is reported from Bootle, who also 
report a public prejudice against the 
use of coke as a domestic smokeless 
fuel and particularly against the retail 
price of such fuel. Rochdale and 
Crompton UDC. report ‘cases 01 
public objection to the installation of 
gas services, presumably to premises 
not previously serviced, to provide 
means of ignition to solid smokeless 
fuels. From West Cumberland come 
reports that the particularly poor 
availability and distribution of solid 
smokeless fuels in that area have 
prevented local authorities from giving 
any serious consideration to the 
establishment of smoke control areas. 
Representatives of Urmston U.D.C. 
have reported previously that one of 
the disadvantages of their district 
heating scheme is that it deprives the 
domestic household of the use of a 
firegrate, which can be so necessary in 
times of sickness and for other 
domestic uses. Three local authorities 
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(two county boroughs and a county 
district) in the South Lancashire coal 
field have reported that the existence 
of miners concessionary coal has 
influenced them in delaying the 
establishment of smoke control areas. 
These Councils direct attention to the 
re-purchase price of such coal paid by 
the National Coal Board (two shillings 
per cwt.) which compares unfavourably 
with the retail price of solid smokeless 
fuels in their areas, and accordingly 
public support for smoke control is 
unlikely to be forthcoming. 


Public Reaction 


In general the public reaction to 
smokeless zones, smoke control areas 
and other smoke control measures in 
the Division has been favourable. No 
really serious or highly organized 
opposition was encountered in the 
establishment of existing zones and 
areas. Indeed, it has been fairly 
common for more recent smoke 
control areas to encounter little or no 
opposition. Bolton had the unique 
experience of suffering from some 
suspected organized political opposi- 
tion amongst householders after a 
smokeless zone, which had _ been 
confirmed without enquiry in the 
absence of objectors, became opera- 
tive. This authority, Salford and 
Rochdale have had resource to suc- 
cessful legal proceedings on occasion 
in respect of smoke emission in their 
smokeless zones, whereas Manchester 
have successfully established and ad- 
ministered their numerous zones and 
areas without resource to such action. 


Propaganda 


Doubtless this successful and co- 
operative progress within the Division 
could not have been achieved without 
a large measure of public support. 
Commencing with the London 
““smog’”’ incident of December 1952, 
public interest in smoke control has 
progressively developed favourably 
and the subject has been topical with 
all sections of the national and local 
press. In addition, those authorities 







‘who have established zones or areas or 


‘seek to establish areas have realized 


the advantages of effective publicity 


‘the national utility services and 
“manufacturers of smokeless fuels and 
appliances. This fact was confirmed 
_by the success of the seven months 


| (1) Summary of the Action Taken or 
Being Considered by Local Authorities 


| HE total number of authorities 
returning information in_ this 
| report is 47. Eighteen of these 
authorities have decided in principle 
_on the property within their boundaries 
'which is to be included in smoke 
control areas. The number of areas so 
far decided in principle is 29. Nine 
authorities have decided in principle 
/on one smoke control area, seven 
authorities have decided in principle 
on two smoke control areas, and two 
authorities have decided on _ three 
_smoke control areas. 


Twenty-six authorities have taken 
no action at all in regard to smoke 
control areas, and six of these have 
decided not to take any such action. 


Three authorities have taken no 
action so far, but have the matter 
/ under consideration. 


| 5 
_ Eight proposed smoke control areas 


| 


/have received the Miuinister’s provi- 


_sional approval. Detailed surveys of 
proposed smoke control areas, that 
have received provisional approval, 
jhave been completed or are in 
| Progress in six cases. One smoke 
‘control area has been confirmed by 
the Minister at the time of writing, and 
|this order is in respect of a new 
| housing estate at Ossett. 








(As distinct from smoke control 
areas made under the Clean Air Act, 


propaganda campaign concluded last 
March in which forty local authorities 
in South-East Lancashire and Mersey- 
side co-operated with the joint spon- 
sors, the national utility services, fuel 
and appliance manufacturers and 
other exhibitors. Of these, thirteen 
local authorities, who previously had 
not taken such action, have initiated 
proceedings to establish smoke control 
areas within their districts. 


YORKSHIRE 


(By James Goodfellow, M.R.S.H., Hon. Secretary) 


1956, 20 smokeless zones made under 
a Local Act have been made, con- 
firmed and are in force in Bradford. 
These smokeless zones cover 1,481 
acres of the Central Area and 19 
housing estates.) 


(2) Information as to Features of 
Unusual Interest 


In the case of one authority which 
has proposed to establish two smoke 
control areas, the property in one of 
the areas is almost exclusively council 
owned, and in the other, practically 
all privately owned. The council 
owned houses are equipped with old 
Yorkshire type ranges, and the pri- 
vately owned houses, having been 
built before 1935, do not contain 
suitable appliances. Consequently, in 
both cases, nearly all the existing 
appliances will have to be replaced by 
modern smokeless appliances. 


In the case of another authority, the 
proposed smoke control area _ has 
within its bounds a hospital which is 
Crown property; there is also some 
land on which private houses are 
likely to be erected, which will have to 
be fitted with suitable smokeless 
appliances. There are no industrial 
premises included in this area. 


A further interesting case is a 
declared smoke control area, within 
which lies a slum clearance area which 
is to be re-developed as flats. Agree- 


ment has been reached with the 
Housing Committee to include the 
re-development area in the smoke 
control area. 


In the case of one authority, which 
so far has not decided in principle on 
any smoke control area, there is a 
predominance of back-to-back houses. 
In this case special consideration is 
being given to fireplace conversions in 
sub-standard property. 


Three of the authorities who have 
decided to take no action in regard to 
smoke control areas, give as their 
reason that they are satisfied that 
there is no smoke problem in their 
respective areas. The council of one 
of these authorities has refused to 
make a byelaw requiring installation 
of smokeless appliances in new 
dwellings. 


In the case of one authority which 
has decided in principle on two smoke 
control areas, the first of these areas 
takes the form of a post-war housing 
estate which is only partly completed 
and will allow all future developments 
therein to be controlled with respect 
to smoke production. The second of 
the two areas contains the domestic 
and service buildings of an R.A.F. 
station and industrial premises adjoin- 
ing. This same area also includes all 
the buildings of a civil airport; a great 
deal of land scheduled for agriculture 
and several sites on which housing 
developments may take place. 


In one case where a central smoke 
control area has been decided in 
principle by the authority, several 
points of interest have arisen. One of 
these relates to the Garchey System of 
refuse disposal which serves two large 
groups of blocks of flats; it is proposed 
that the building housing the Garchey 
incineration plant should be exempted. 
A second point of interest is the saving 
in cost of £8,845 on 347 ranges which 
may be made possible by the use of a 
conversion unit proposed to be made 
by a firm of appliance manufacturers. 
It will also be proposed that a new 
boiler plant which is to be installed at 
a university for carrying out research 
into the question of atmospheric 
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pollution, shall be exempted from the} 
smoke control area when being used!) 
on such research projects. | 


(3) Special or General Difficulties 


The main difficulty being encoun--| 
tered in the Yorkshire Division arises: 
from the problem of miners’ con-: 
cessionary coal. Most of the authori- | 
ties within the Division are coal! 
mining districts. Until the difficulties ;) 
inherent in this problem have been) 
finally settled at national level and an) 
acceptable solution been found smoke: 
control areas will remain impracticable: 
in the mining areas. Not only are the: 
mining fraternity financially affected! 
by this question, but also many of the: 
councillors are connected with the: 
industry, and it is stated that they also: 
would be likely to suffer financially by ' 
the setting up of smokeless zones. 

Other various difficulties have been 
reported. Two authorities give the: 
shortage of technical staff as the: 
greatest drawback. One authority 
experienced difficulty in gathering: 
information in an area survey due to: 
the reluctance of some members of the 
public to co-operate. Some authori- 
ties have met resistance from the 
public as to the use of smokeless fuel, 
particularly from older people who 
say they prefer the bright cheerfulness 
of a coal fire. Another authority is of © 
the opinion that lack of storage space 
for smokeless fuel will be a major 
obstacle. One authority has met some 
anxiety as to the destructive effect of 
coke on copper fire-back boilers. 
Part exemption or non-exemption for 
various industrial concerns is stated to 
be a vexed question with some 
authorities. 

Several authorities are of the opinion 
that their procedure is at too early a 
stage for them to have met all the real 
difficulties that are likely to arise. 


—- 


(4) State of Public Opinion 


In the large conurbations, public 
opinion is decidedly in favour of 
central smoke control areas. 

In the mining districts, public 
opinion generally is against smoke 


‘control areas, due to the problem of 
‘concessionary coal. 

Strong views are held by large 
sections of the public on the price of 
‘smokeless fuel. This of course is 
higher per unit of weight than the 
price of coal, and many consider that 
‘they should not be made to pay this 
i high price. 
| Some authorities state that the 
| public will not accept the provisions as 
‘to domestic smoke until industrial 

smoke has been fully dealt with. 

| Some members of the public are 
japprehensive about the use of gas 
| because of the danger of explosion on 
ignition. 

i There is some concern that the 
‘promotion of smoke control areas 
‘'may give some help to oil which is 
‘imported and mitigate against coal 
_ which is indigenous. 


i 







ee 


(5) Attitude of Local Authorities 


It is interesting to note the very high 
percentage of the authorities included 
_in this report who have shown a keen 
interest in the problem of smoke 
control. This is indicated by the 
number of smoke control areas which 
have been declared in_ principle. 
_ There are some councils who have not 
| yet made any declarations in principle, 
; but they have shown that they 
| appreciate the need for smoke control 


4 
| 


_ areas, and in these cases, had circum- 


<A 





HE Division includes the counties 
or shires of Hereford, Salop, Staf- 
ford, Warwick and Worcester. On 
the 9th May, 1858, a questionnaire 
seeking information on the situation in 
respect to smoke control areas was 
circulated to each of the local authority 
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stances been different, smoke control 
areas would have been established. 
The main reason for” this’ lack of 
action, once again, 1s concessionary 
coal, and if this question is settled, 
then most authorities would wish to 
proceed to declare smoke control 
areas. 

There are only six authorities who 
have taken no action and have no 
intention of taking any action. 

To a lesser degree, in the smaller 
authorities, finance is another reason 
for taking no action. 


(6) Prospects of Progress 


The prospects of progress in the coal 
mining areas do not seem very 
promising at the present time. 


Prospects of progress in other areas 
where a start has been made are good. 
Most of the smoke control areas 
which have been decided in principle 
are in the nature of “* Pilot Schemes.”’ 
If these initial smoke control areas 
prove to be a success, plans for further 
control areas will be proceeded with. 
Depending on the success of initial 
smoke control areas, several authori- 
ties state that they intend, eventually, 
to include their whole district in 
further control areas. 

It would seem that progress in many 
areas may only be limited by the 
available supplies of smokeless fuels. 


WES), MIDLANDS 


(By G. W. Farquharson, F.A.P.H.1., Hon. Secretary) 


members of the Society situated within 
the Division and the following report 
collated from the replies received was 
authorized by the Divisional Council of 
the Division. The report shows, under 
the appropriate headings, the position 
prevailing on the 3rd June, 1958. 


Circulation of Questionnaire 


Local Authorities 

County Borough Councils 
Borough Councils. . ae 
Urban District Councils .. 
Rural District Councils .. 


Summary of Replies from Local Authorities 


Number establishing | 
Smoke Control Areas | 


1 


Areas Established.—A total of 14 
smoke control areas have been estab- 
lished, the total acreage being 1,373:1 
acres. In these areas there are 5,908 
private dwellings and it is estimated 
that the total cost of adaptation to the 
requisite appliances within the dwel- 
lings will be £58,257 5s. 8d. 


Surveys in Progress.—Twelve local 
authorities indicated that they are 
engaged on survey work and five area 
surveys have been completed. 


Type of Areas.—The areas estab- 
lished and those under consideration 
are mainly domestic in character, only 
a few of the areas being of mixed 
development, i.e. domestic, commer- 
cial and industrial buildings. 


Building Byelaws. — Twenty - nine 
local authorities in the Division have 
adopted the amendment to the Model 
Building Byelaws, Series IV Building 
(1953) relating to the arrangements in 
new buildings for preventing smoke. 


Smokeless Areas.—Under Private 
Acts two County Boroughs have 
established three such areas, the total 
acreage being approximately 233 acres. 


General Comments Received 


In one instance a County Borough 
have approved a policy whereby all 
areas of new housing development, 
both municipal and private, will 
automatically be declared smoke con- 


Number having the matter 
under consideration 


12 


60 





Circulated Replied 
9 9 
14 14 
10 9 
2 2 
35 34 
Number taking 
no action 
5 
trol areas. The same authority has: 


also decided that in the case of a 
change in the tenancy of an existing: 
post-war council house with appliances: 
capable of burning smokeless fuels, it: 
shall be a condition of the new tenancy 
that only such fuels are used. 

Another County Borough has desig-: 
nated the site of a re-development 
area aS a smoke control area. The 
area being domestic in character will! 
include multi-storey flats and private: 
properties. 

In another instance a County; 
Borough has declared it to be its: 
future policy to designate the central 
re-development areas as smoke control 
areas. The total acreage in this case: 
being approximately 1,382-5  acres,. 
consisting of mixed development. 


Public Opinion 

There is no yardstick whereby this: 
can be measured. The press through-: 
out the Division have given support to) 
local authority activities in regard to) 
the creation of smoke control areas. 
Assuming the action of local authori-: 
ties in this matter is a reflection of! 
public opinion, then from the replies: 
received from the members whereby 
approximately 90 per cent. have: 
considered establishing smoke control! 
areas and 60 per cent. of this total’ 
have reached agreement in principle, 
public opinion may be considered as 
favourable. 


N order to ascertain progress so far 
made with smoke control areas in 
the East Midlands, a questionnaire 
‘was issued to 129 local authorities on 
ithe 2nd May, 1958. Sixty-nine replies 
| were received. 

1. Summary of Action Taken or 
Being Considered 


| In only twelve local government 
‘areas is progress reported (three 
county boroughs, five boroughs, two 
jurban districts and two rural districts). 
iThe information received may be 
jsummarized as follows: 





1. County Borough (Nottingham): 

/ (a) A. smokeless housing estate 
comprising approximately 1,000 acres 
and 6,500 houses, together with 
associated schools, shops, industrial 
‘buildings, etc. Smokeless conditions 
senforced through tenancy agreements, 
jleases, etc. 

(b) Proposal by the Council to 
establish a smoke control area in the 
yCity Centre has received preliminary 
japproval by the Ministry of Housing 
jand Local Government. The area 
jcomprises 57:6 acres and 468 offices, 
308 shops, 84 factories, 88 houses, etc. 


12. County Borough (Leicester): 
| (a) An order declaring a re-develop- 
iment area to be a smoke control area 
‘will operate from the Ist September, 
'1958, and will comprise 27:4 acres and 
'752 dwellings, seven shops, two public 
ibuildings and one factory. 
| (b) A central area of 44 acres 
\comprising 514 commercial, industrial 
and public buildings is to be declared 
ja smoke control area. 

(c) Additional proposals are under 
consideration. 


3. County Borough (Grimsby): 

~ (a) Three commercial or industrial 
jareas totalling 200 acres to become a 
ismoke control area in 1959. 


EAST MIDLANDS 


(By Alfred Wade, M.B.E., F.R.S.H., Hon. Secretary) 


ahd) One partly-developed residen- 
tial area of 1,135 acres to become a 
smoke control area in 1960. 


4. County Borough (Derby): 

A smokeless housing estate com- 
prising 597 dwellings and six shops 
has been established under tenancy 
agreements. Extensions are now under 
consideration. 


5. Borough (Mansfield): 

Consideration is being given to the 
declaration of a smoke control area of 
159 acres comprising a new housing 
estate. 


6. Borough (Grantham): 

The next new housing estate to be 
erected by this local authority may be 
declared a smoke control area. Details 
not yet available. 


7. Borough (Chesterfield): 

Two areas are to be surveyed—one 
in town centre and the other a new 
housing estate. 


8. Borough (Scunthorpe): 

One area surveyed with a view to 
being declared a smoke control area 
comprising a newly built residential 
area of 313 acres and 237 houses. 


9. Urban District (Long Eaton): 

A housing estate’ in ‘coursé* of 
development to be a smoke control 
area comprising 57. acres and 750 
dwellings. 


10. Urban District (Corby): 

This Council has agreed in principle 
to declare two smoke control areas. 
Both are partly developed but the 
major parts have still to be built 
(about 500 acres and 4,500 properties, 
mainly dwelling-houses). 


11. Rural District (Chesterfield): 


Preliminary surveys of three poten- 
tial smoke control areas have been 
carried out and positive action is to be 


taken in respect of one area comprising 
321 acres and 406 houses and 15 other 
properties. 


12. Rural District (Shardlow): 


It has been decided to establish 
smoke control areas on three proposed 
housing sites. Details not yet avail- 
able. 


2. Information About Any Feature of 
Unusual Interest 


In this survey it was of interest to 
note that in the East Midlands two 
rural districts have taken positive 
action with a view to the establishment 
of smoke control areas. 


3. References to Any Special or 
General Difficulties Being Encountered 


Twelve local authorities in mining 
areas refer to the concessionary coal 
arrangements for miners. This appears 
to be a major problem in mining 
districts and it is suggested that no 
real progress will be achieved until a 
satisfactory national agreement on 
the subject has been reached. 

Pollution from the iron and steel, 
brick and limestone industries is 
causing concern to some local authori- 
ties in districts where those trades 
predominate. The establishment of 
smoke control areas may be delayed 
until solutions are found to these 
special problems. 

Several local authorities express 
concern at the shortage of qualified 
Public Health Inspectors to undertake 
the administration of the Clean Air 
Act. 


4. Comment on the State of Public 
Opinion and the Attitude of Local 
Authorities and Others 


From information received, it 
appears that there is considerable 
apathy on the part of the public and 
local authorities towards the estab- 
lishment of smoke control areas and 
so far as can be ascertained, only 
twelve local authorities in the East 
Midlands have so far taken any action 
in the matter. If there is to be an 
80 per cent. reduction in atmospheric 
pollution during a period of fifteen 
years, as visualised by the Beaver 
Committee, local authorities must be 
more energetic in the establishment of 
smoke control areas. It is clear that 
without compulsion, smoke abatement 
will not readily be accepted by the 
public. It must also be emphasized 
that domestic chimneys are responsible 
for about 50 per cent. of the pollution 
and it is regrettable that many 
thousands of houses erected in post- 
war years, although equipped for 
smokeless operation, continue to give 
off pollution from bituminous coal 
fires. 

Many local authorities, mostly in 
rural or coastal districts, declare that 
they have no pollution problems and 
that no action is called for. Such 
authorities do not realize how much 
can be done to deal with domestic 
smoke. 


5. Prospects for Progress 


Replies from 43 local authorities 
indicate that the prospects for progress. 
are “nil.” It is discouraging to find 
that in the majority of local govern- 
ment districts little or nothing is being 
done. Every local authority should 
consider the establishment of a smoke 
control area and should realize that a 
small beginning in this respect may be 
of great value in moulding public 
opinion in support of clean air. 


SOUT TLE as! 


(By J. J. Matthews, M.A.P.H.I., Hon. Secretary) 


QUESTIONNAIRE on smoke 
control areas during the latter 
part of 1957 was addressed to all 


local authorities in the area of the 
Division, except non-member rural 
councils. 


Of a total of 280 forms sent out, 220 
were returned and indicated that 136 
\local authorities had considered the 
jmatter, 73 having decided to take 
action. These included 21 Metropoli- 
tan Boroughs, 20 other authorities 
within and 32 outside the Metropolitan 
Police District. 

Up to the 21st July smoke Control 
areas have been confirmed in respect 
of six Metropolitan Boroughs and 
|submissions to the Ministry of Housing 
land Local Government await confir- 
| mation in five cases. 


| Confirmed 
Metropolitan Boroughs 
(Fulham: 100 acres—residential. 


150 acres—residential. 
132 acres—2,862 pre- 


Stoke Newington: 
St. Marylebone: 


mises. 
Bermondsey: 34 acres — London 
: Bridge area. 
) Westminster: 60 acres—Temple Bar 
: area. 
Woolwich: 26 acres—residential. 


| . 212 acres—New hous- 


Tt 
- 
: 


ing estate. 
i} In one local authority in the 
/ Metropolitan Police District (Hayes 
)& Harlington) five areas have been 


'confirmed, and two local authorities 
(Tottenham and Hayes & Harling- 
jton) await confirmation of their 
i submissions and further submissions. 


: Confirmed 


t Hayes & Harlington U.D.: 
| 240 acres 
}5 areas 350 Pe 
1(Mainly open | 265 i 
space) 440 mn 
376 < 
Approx. .. L671 iM Total 


i 


(District, two local authorities (High 
ycombe and Oxford) have had 
onfirmation of a total of six areas. 


igh Wycombe M.B.: 


1} Outside the Metropolitan Police 


{ 
j 
t 
| 





: 11-75 acres 

5 areas ; 56:60 as 

New housing 10:69.034%:; 

10:90 __,, 

1) estates) 39:00 __—s,, 
128-9 » Total 


WApprox. .. 


City of Oxford: 
17:3 acres—in the town centre. 


Further to the foregoing, 22 local 
authorities have made informal pro- 
posals to the Ministry as to 27 areas. 

The various stages of consideration, 
informal proposals and official sub- 
missions to the Ministry show a lively 
interest in the subject of smoke 
control areas by a total of 55 authori- 
ties. 

Apart from these implementions of 
the Clean Air Act, 1956, the whole of 
the City of London and an area in 
Tottenham have been declared smoke 
control areas through private Acts of 
Parliament. 


Co-ordinating Schemes 


Discussions are taking place among 
28 local authorities with a view to 
co-ordinating schemes for the forma- 
tion of 40 smoke control areas. 

In West London an Inter-Borough 
Smoke Control Liaison Committee 
has been formed with the object of 
co-ordinating the efforts of the con- 
stituent councils to implement the 
provisions of the Clean Air Act, 1956, 
in particular those relating to smoke 
control areas. 

The Metropolitan Boroughs of 
Fulham and Hammersmith, the 
Boroughs of Acton, Barnes, Brentford 
& Chiswick, and Willesden are 
represented on the Committee, and 
information has been given for publi- 
cation, to the National Society for 
Clean Air. 


On the evening of the 24th April, 
the undermentioned statement was 
broadcast over the B.B.C.’s sound and 
television news services: 


‘* At Hammersmith the Council have 
approved in principle a plan to make 
the whole of the Borough a clean air one 
within the next ten years. The scheme 
will be carried out in stages. The first 
area to be made a smoke control area 
will be the southern part of the Borough. 
There will then be a clean air barrier 
stretching north and south across west 
London. This is the first outcome of 
co-operation between the Boroughs of 
Hammersmith, Fulham, Willesden. 
Acton, Chiswick and Barnes.’ 


Note: A plan showing the first area in 
Hammersmith to be dealt with was 
shown at the end of the broadcast on 
television. 


The Committee is meeting regularly 
and a press conference is being 
arranged in the near future as part of 
an extended scheme of publicity. 


A Joint Conference of representa- 
tives of local authorities has met at the 
Town Hall Leyton to discuss matters 
of common interest in regard to air 
pollution in the districts concerned, 
and to give preliminary consideration 
to the possibility of joint action in 
regard to any proposals for the 
creation of smoke control areas 
therein. 


The local authorities taking part 
were the Metropolitan Boroughs of 
Hackney, Poplar and Woolwich; the 
County Boroughs of East Ham and 
West Ham; the Boroughs of Barking, 
Dagenham, Ilford, Leyton, Waltham- 
stow and Wanstead & Woodford. 


The first meeting of the Conference 
was also attended by a nominated 
representative of the Ministry of 
Housing and Local Government, Mr. 
P. J. Herrop, and of the London and 
Home Counties Clean Air Advisory 
Council—Mr. H. G. Clinch, M.B.£. 


Councillor F. W. Marshall (Leyton) 
summed up the discussion and said 
that while he noted suggestions for 
caution in pursuing plans for smoke 
control areas, he personally advocated 
persistence in this matter in view of 
the high cost of air pollution in terms 
of money and human lives and 
suffering. 


Leyton would press ahead with 
plans for the establishment of their 
first smoke control area, and hoped 
the other local authorities represented 
would not allow themselves to be put 
off by the difficulties which had been 
mentioned. They should keep together 
and continue to share their views and 
experiences. 


The Conference is due to meet 
again in October of this year. 


The need for co-ordination and 
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fully combined interests is obvious 
when it is considered that atmospheric 
pollution has no bounds. 


There are many districts of course 
which disperse smoke and grit on 
prevailing winds to other districts, and 
this is disposing to delay local action 
by local authorities at the receiving 
end. 


It seems to -be a concensus -of 
opinion that there is much uncertainty 
as to the availability of sufficient 
supplies of solid smokeless fuels, and 
not everyone readily accepts the 
statement made by the Ministry to the 
effect that where smoke control areas 
are confirmed, this will be consistent 
with solid smokeless fuel availability. 


A point has been made here that 
such priority will react to the depriva- 
tion of those outside smoke control 
areas who seek to benefit by the use of 
solid smokeless fuels by choice. 


The greatest difficulty appears to be 
the convincing of the public of the 
need for smoke control, particularly in 
relation to the domestic use of fuel. 
There: is. the utmost > meed = for. the 


fullest publicity on the desirability of 


the use of smokeless fuels. 


Those who had been provident and — 


made voluntary arrangements not to 


use coal domestically soon realized — 


the advantage economically and appre- 


ciated the high degree of labour 
saving. 
Notwithstanding what has been 


achieved as shown in this statement, it 
may well be that many local authorities 
are deterred from immediate positive 
action through consideration of finan- 
cial commitments, and there are of 
course staffing difficulties, particularly 
in the larger urban and industrial 
districts. 


However, there appears to be good | 
reason to look forward to general — 
progress through the not too distant — 


future to a higher standard of clean 


air and consequent benefit to the 
health and general welfare of the 
people. 





THE SOUTH-WEST 


(By F. J. Redstone, F.R.S.H., F.A.P.H.1., for the Bristol and West Clean Air 
Committee) 


HE question of establishing smoke 

control areas has received a great 

deal of attention by local authori- 
ties in the South-West of England, and 
although it is understandable that this 
| part of the country which generally 
does not suffer heavy atmospheric pol- 
lution has not submitted many schemes 
under Section II of the Clean Air Act, 
the possibility of preventing additional 
sources of pollution in new develop- 
ment has not been overlooked. To 
this end some local authorities are 
considering the application of smoke 
control area procedure to new indus- 
trial and residential estates and many 
have already adopted the bye-law 
which requires new premises to 
provide approved fuel burning appli- 
ances. 

So far as can be ascertained, the 
cities of Bristol and Exeter are the 
only places in the South-West which 
have taken active steps to establish 
smoke control areas. Bristol has 
received provisional approval from 
the Minister for a central smoke 
control area of more than 200 acres in 


extent. This area exhibits a cross 
section of all types of development— 
industrial, commercial and residential. 
It is felt that the position of the first 
area is a good one as its situation will 
foster civic amenity and at the same 
time act as a focal point of improve- 
ment which will be seen by the majority 
of its citizens. A detailed survey of the 
area is in hand and response of the 
general public to the scheme appears 
to be very favourable. 

Ine Exeter =the-“City "Council:chas 
proposed three smoke control areas 
but to date these have not received 
Ministerial approval. Two of the sites 
are being developed by the Council 
for housing purposes and the other is 
being developed by private enterprise. 

The Bristol and West Clean Air 
Committee held a conference at the 
University of Bristol on smoke control 
areas to which all interested local 
authorities in the south-west were 
invited and in addition much literature 
and other information has_ been 
circulated on the value of smoke 
control area procedure. 


Discussion 


A. E. Snodgrass submitted the follow- 
ing written addendum to his report 
from the North West Division: 

Since the publication of the Report, 
three other local authorities, Stockport 
C.B.C., Ashton-under-Lyne M.B., and 
Crompton U.D.C., have submitted 
Smoke Control Orders to the Minister 
of Housing and Local Government for 
confirmation. These make a total of 
twelve local authorities within the 
Division who have initiated statutory 
action to implement 40 Smoke Control 
or Smokeless Zone Orders within their 
Areas. Six of these local authorities 
are county Districts. The Stockport 
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area comprises 1,096 premises in 73 
acres. 

One local authority, Ellesmere Port 
M.B., has now received Ministry con- 
firmation to an area of 826 premises 
previously submitted for prior 
approval. 

The Manchester City Council have 
recently agreed in principle to define a 
Smoke Control Area at Wythenshawe 
of five square miles involving 18,000 
premises. The estimated cost of 
inaugurating this Area, believed to be 
the largest of the kind yet proposed, 
is £350,000. 

The City of Liverpool now has eight 


Smoke Control Orders in various 
stages of operation or implementation. 


Dr. Llywelyn Roberts (M.O.H., 
Sheffield), prior to the opening of the 
general discussion, reviewed the 
Divisional Reports, as follows: 

The Clean Air Act like all Public 


Health legislation is long term in its. 


approach and it depends like all 
health legislation upon the education 
of the public for its full acceptance; 
the educative power of Acts of 
Parliament has never really been fully 
appreciated. Despite all our hopes 
and our efforts, the Clean Air Act will 
take a long time to be really effective 
and so every opportunity of educating 
the public as to its value should be 
taken. Progress becomes cumulative, 
the value of example becomes in- 
creasingly important, and the timorous 
approach of today becomes the 
clamant demand of next year—or the 
year after. The same thing has 
happened before—the costs of piped 
water supplies and drainage were 
always being raised to avoid taking 
action—and the same is happening 
about the Clean Air Act. 

Much of the machinery of the 
Clean Air Act may be difficult for 
laymen to understand, but the con- 
ception of a Smoke Control Area is a 
good one and has the value first of 
achieving its object of cleaning the 
air and is also an important educative 
measure and example of what can be 
done; it is a clear symbol of the Act’s 
intention. This part of the Act 
dealing with Smoke Control Areas 
must, however, be considered in 
connection with the Act as a whole, 
for the parts of the Act hang together, 
and decisions of policy followed in 
Smoke Control Areas have reper- 
cussions in other sections, e.g., the 
overall cost of administering the Act 
and also the questions of exemptions. 

This is ‘an Act to make provision 
for abating the pollution of the Air.’ 
By its description it is not the final 
word and the legislation will become 
increasingly insistent on trying to 
achieve the goal of a pure atmosphere. 

This session of the Conference is 
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concerned with Smoke Control Areas, 
under powers exercised by borough, 
urban and rural areas so all types of 
local authorities are involved—it is 
dealt with in Sections 11-15, and these 
have been weil summarized in the 
Clean Air Year Book: 

‘** SS. 11-15 concern Smoke Control 
Areas, which may be established by 
local authorities under an Order 
requiring Ministerial approval. Smoke 
control areas may be entirely smoke- 
less (as with smokeless zones) or may 
make certain exemptions or impose 
special conditions. For domestic (and 
charitable, etc.) premises local 
authorities may make a grant towards 
the cost of converting grates, etc., to 
appliances suitable for smokeless use. 
The authority may recover part of the 
grant from the central Exchequer, and 
normally the cost of conversion will 
be: Owner or occupier and local 
authority, “30 “per scent: each, <Ex- 
chequer, 40 per cent. 

‘*In a case of smoke emission in a 
control area it is a defence if an 
authorized fuel only was being burned. 
Regulations defining authorized fuels 
have been issued. (Stat. Inst. 1956, 
No42023). 

The various steps in the process of 
promoting a smoke control area—the 
decision in principle, the extent and 
content of the area—whether to 
include industry and if so how to deal 
with it; the Minister’s acceptance, the 
detailed survey, the adequacy of suit- 
able fuel and the financial implications, 
the Order itself, and the work that 
follows in dealing with the adaptations 
and the giving of advice and encourage- 
ment—are all known to the audience. 
The various Divisions have been asked 
to report their progress. This, as 
expected; —has been ~very — uneven; 
although there is a. marked similarity 
as regards the difficulties encountered. 
Obvious progress has not been spec- 
tacular, although the South East, 
which has good cause to remember the 
effect of fog, have been very active, 
and the North West, which can 
rightly claim a proprietary interest in 
this work, has a good and enthusiastic 
report. The report from the North 








West Division, which you have read, 
contains an account of the steps taken 
and the difficulties encountered. 

As this meeting is one to ventilate 
the problems and to seek mutual 
assistance, I would perhaps occupy my 
time best by mentioning the difficulties 
and frustrations met: 

1. The belief among many local 
authorities that they have no problem 
at all, or are said to be awaiting a 
move by their neighbours. 

2. Uncertainty about the cost. Few 
surveys deal with this, but I am sure 
that it is exercising the minds of a 
number of authorities—some small 
authorities may have very big prob- 
lems, and may have to incur a pro- 
portionately large expense, for the cost 
of conversion may fall heavily on 
small authorities who own large 
housing estates which are equipped 
with old types of appliances for 
burning solid fuel. It is heartening to 
understand from the North East that 
their authorities have not been deterred 
by the cost. 

3. Cost and availability of smoke- 
less fuel. 

4. Storage and the problems of 
lighting up. 

5. Public prejudice and, in some 
cases, organized opposition. 

6. Inadequacy of the Staff. 

7. Concessionary coal; this is a 
major and thorny problem, but it is 
one that will have to be settled. 

There are other very interesting but 
local problems which will undoubtedly 
be mentioned during the discussion. 
It is pleasant to be able to say that 
no one has complained of any delay 
centrally in settling any problems. 
I think we can all commend the 
Ministry on the sense of urgency that 
in general prevails in dealing with the 
Clean Air Act. 


Propaganda and public relations 


It is undoubtedly true that the 
impact of the Act on the public has 
not yet been felt and many reports 
speak of the need for ensuring that it 
is effective despite the fact that 
schemes for cleaning the air are to 
many persons a nebulous conception 
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and a break with old established 
tradition. Other divisions speak of 
the need for co-ordinating effort. 

In general the reports are en- 
couraging and, to sum up, it seems to 
me that there is a general agreement 
on the need for co-operation, for 
persistence, for taking long views, and 
for not being afraid to take big 
decisions. 


Councillor Dr. H. K. Ashworth (Chairman, 
St. Marylebone Borough Council Clean 
Air Sub-Committee) said that the first 
smoke control area in St. Marylebone had 
come into action the previous day and 
that Ministerial approval had been 
obtained for a second, and a survey under- 
taken for a third. He referred to a point 
raised as to staffing difficulties for making 
a survey and stated that in St. Marylebone 
this had been overcome by the employ- 
ment of temporary labour. He also 
stated that one of the difficulties that had 
been encountered was that the installation 
of gas into premises where it was not 
already laid on did not rank for grant. 
Another source of irritation was the 
difficulty in persuading domestic coal 
users to make a change when, as in St. 
Marylebone, they had two sources of 
atmospheric pollution which were 
nationalized, namely, an electric power 
station and a main line railway terminus 
and goods yard. 


Councillor E. W. Cook (Strood R.D.C.) 
said that much had been said on the lack of 
publicity on clean air and, in view of the 
Diamond Jubilee of the Society in 1959, 
he suggested to the Executive Council 
that the time would be ripe for the holding 
of a National Clean Air Week, whereby 
the Government, the Society and Local 
Authorities should combine to make the 
nation Clean Air Minded. Further, he 
suggested to the Society that they should 
approach the Motor Manufacturers 
Association to standardize the point of 
emission of exhaust gases: from Diesel 
vehicles, in order to avoid the obnoxious 
clouds of black smoke that were belched 
forth. He further suggested that it was 
possible for those gases to be directed 
onto a baffle so as to disperse them in a 
more even form, and relieve pedestrians 
and motorists alike. 


Councillor C. L. Brimelow (Warrington 
R.D.C.) asked the Panel what steps were 
being taken to combat the sulphur emitted 
from chimneys in large housing estates 


using smokeless fuel. He also asked 
about the price of smokeless fuels and 
what was being done to improve their 
quality. 

He referred to that morning’s Daily 
Express, which printed a letter stating 
that the writer had paid £12 or £13 per 
ton for smokeless fuel, half of which was 
left unburned in the grate. 


Miss Dorothy Boyd (Individual Member) 
said she observed that that hardy annual, 
“* dissatisfaction with the price of coke ”’ 
was flourishing again. 

She had always understood that it was 
necessary for coke to be sold at an 
economic price, otherwise the price of 
gas and other products of carbonization 
would correspondingly rise. She there- 
fore suggested that this nettle be grasped 
in another manner. 

Solid smokeless fuels burned in the 
right appliance, correctly fitted, effected 
economies. It was necessary to stress that 
it should be the right appliance correctly 
fitted, whether it be the domestic boiler, 
the closed stove, the convector fire, or the 
modern, overnight burning fire, the 
efficiency of the latter being greatly 
improved by the addition of a flue-control 
plate. It was interesting to note that in 
the South East Division the City of 
Oxford was including the flue-control plate 
in the items qualifying for the grant for 
necessary alterations under the Clean Air 
Act. 

She did not intend to be in the least 
cynical when she suggested that, when it 
was brought to the notice of the domestic 
consumers the economies that could be 
made, and how their pockets would 
benefit, their attention would be arrested 
and their interest aroused. Indeed, from 
the many talks she had given to domestic 
consumers in all parts of London and the 
Home Counties, it was evident that there 
was a wide and lively interest in Clean Air 
and the better utilization of fuel, which 
showed itself in many pointed questions 
and much discussion. 

It was, however, necessary to use the 
most direct methods and to state clearly 
the sums that could be saved. Usually 
they amounted to between 2s. 11d. and 
3s. 7d. per week in a small household, 
according to the type of fuel used and the 
length of time the appliance was operated. 
In addition, of course, there were the 
further savings arising from less dirt with 
consequent lower laundry and. general 
maintenance costs, and most important 
of all, improved health. 

Finally, Miss Boyd suggested that it 
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should be possible for local authorities, 
suppliers of appliances and of fuels, to 
get together and stage “ live ’? demonstra- 
tions—for instance, in a shop in the main 
shopping centre, where the housewife 
could see for herself examples of appli- 
ances under fire and be informed of the 
running costs with different kinds of fuel 
and the economies effected in plain 
shillings and pence. 

Such practical education of public 
opinion would go a long way to ensure 
co-operation in administering the Clean 
Air Act in the domestic field. 


Alderman Dr. J. Robinson (Stretford) said 
that his Borough Council had protested 
for many years against the great and 
increasing amount of sulphur used in 
chemical manufacture in their industrial 
area, Trafford Park. A field near one of 
their main roads was covered with sulphur 
of which two per cent. was allowed to be 
emitted into an atmosphere already so 
polluted as to be almost the worst in Great 
Britain. As two per cent. of an “ un- 
limited quantity” is itself an unlimited 
quantity, they protested that no area 
should be expected to suffer so grievous 
an infliction. They were asking the 
Association of Municipal Corporations 
to make representations to the Govern- 
ment, asking for limitation of the total 
amount of sulphur used in manufacturing 
processes in any locality. Until this was 
achieved, there was no hope of getting 
effective control of atmospheric pollution. 


E. G. Thomas (C.P.H.I., Penge U.D.C.) 
referring to the area reports, stated that 
quite a number of these reported the 
establishment of smoke control areas, or 
proposals to establish such areas at sites 

eing developed or scheduled for future 
development. 

He was concerned with a built-up area 
comprising cottage and tenement pro- 
perties. Local Authorities anxious to 
secure unpolluted air, had to take into 
account the financial burden connected 
with smoke control areas. The position 
was different in such circumstances to 
that of development areas. 

He therefore wished to inquire whether 
the platform could provide conference 
with the average cost per house for 
carrying out the necessary conversions in 
built-up areas containing multi-type 
properties. 

Referring to enforcement, he made a 
plea for a suitable scientific instrument to 
provide more reliable evidence to courts 
than oral evidence of an observation, 
















































subject to atmospheric influence and 
dependent upon human vision. 


| Dr. J. S. Robertson (M.O.H., Glanford 
| Brigg R.D.) said he was concerned with 
| the effects of pollution upon health. 
| Present evidence suggested that the oxides 
of sulphur might be responsible for the 
acute effects of heavy pollution. He 
| understood that coke might contain as 
great, or greater, proportions of sulphur 
than coal, and the desirability of changing 
to smokeless fuels was therefore debatable. 
It was probable that the formation of 
smokeless zones would prove advantage- 
ous, but solely because the appliances used 
had a higher efficiency than the old open 
fire. If open fires with an efficiency of 
15 per cent. were replaced by modern 
appliances with an efficiency of 30 to 60 
per cent., less fuel would be burnt in main- 
taining comfortable conditions. Sulphur 
pollution should therefore be greatly 
reduced, and this advantage accrued 
irrespective of the fuel used. Could not 
the snags due to concessionary coal be 
Overcome by insisting upon efficient 
appliances, but permitting coal to be 
burnt in them? 


Councillor H. Rainger (Fulham) said that, 
judged by the number of chimneys made 
‘smokeless, reports from the Divisions 
were rather disappointing. Much of the 
action so far taken or proposed related to 
city centres, where the number of smoke 
sources was relatively small, and to newly 
\developed and undeveloped land where 
the object was prevention rather than 
cure. Prevention was an excellent thing, 
but only a minute proportion of the 
millions of smoking chimneys had been 
cured. 

Conference had heard much about the 
problems to be met in establishing smoke 
control areas. Delegates might find this 
emphasis on difficulties discouraging. In 
)Fulham’s experience, difficulties proved 
much less formidable in practice than in 
itheory. 

In his Borough an order had become 
Operative which affected nearly 4,000 
premises, most of them Victorian houses 
‘needing new appliances or adaptations. 
Another 6,000 similar properties would be 
dealt with soon. Fulham had a ten-year 
programme for making the whole Borough 
smokeless, and progress so far justified 
he hope that the work would be finished 
tin a shorter period than that. 

He was proud of the work that his 
Council had done, and of its determination 
\to banish smoke and soot from Fulham. 
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He hoped that other delegates with 
achievements to report, and encourage- 
ment to give, would hearten Conference 
by coming to the rostrum. 


Councillor William Smith (Chairman of 
Health, Padiham U.D.C. and Vice-Chair- 
man, No. 6 Division Health, Lancashire 
C.C.) gave his own personal domestic fuel 
experience. Beginning with the composi- 
tion of his all-electric terrace-type house, 
which comprised two bedrooms, dining 
and drawing room and kitchen. The 
loading conditions for each room were: 
kitchen—cooker, washer (unheated), con- 
trol for 3 kW immersion heater; dining 
room—2 kW Magicoal radiator and 2 kW 
convector; drawing room—2 kW Magi- 
coal radiator; bedrooms—2 kW radiator 
in one and 1 kW in the other. 

Miscellaneous items such as vacuum, 
iron and hair dryer were in use. The 
speaker then moved to the financial angle, 
giving figures (1956) previously taken prior 
to conversion. They were 7s. 3d. for coal 
and 8s. Od. for electricity, thus giving a 
weekly figure of 15s. 3d., or an annual 
total of £39 13s. 

He continued then by reading to the 
Conference his quarterly accounts for the 
full twelve months which were as follows: 

£10 Is. 11d.—May 


£6 16s. 1d.—August 
£7 19s. Od.—November 
£15 5s. Od.—February (which 


covered a three-week period of sick- 
ness with | kW radiator being used 
for 24 hours per day). 
This gave a total of £40 2s. Od. 
Councillor Smith concluded by stating 
that they had no smoke, no fumes, cleaner 
curtains and decorations, and heating of 
the rooms being at required temperature, 
for the small difference in cost. He stated 
that, in his opinion, for people dwelling 
in hilly country, or in any dwelling with 
downdraught trouble causing smoking 
chimneys electricity was the only fuel to 
give efficient and satisfactory conditions. 


J.S. Riley Jnr. (Lancashire Federation of 
Coal Merchants) said he was also speaking 
on behalf of the National Federation of 
Coal Merchants of Great Britain, and that 
the Federation was wholeheartedly behind 
the efforts being made by the Society on 
behalf of public health, and that the coal 
merchants throughout the country would 
co-operate towards that end; but they were 
somewhat concerned at the speed with 
which Smoke Control Areas were being 
brought about. 

The reason for their concern was the 


acute shortage of popular solid smokeless 
fuels, such as Anthracite Stove Nuts, 
Group 2—34 months delay; Groups | and 
3 Anthracite Stove Nuts—approximately 
8-11 weeks delay; Coalite—approxi- 
mately 4 weeks delay. 

Mr. Riley also pointed out that a recent 
survey conducted by the Women’s 
Advisory Council on Solid Fuel showed 
beyond doubt that coke used in the open 
grate was not popular, and if local 
Councils were persuaded by over enthusi- 
astic officials, this could lead to great 
embarrassment of local Councils. 

He concluded by urging that the intro- 
duction of smokeless zones be kept in step 
with the production of solid smokeless 
fuels, especially the reactive type. 


L. Mair (C.P.H.I., Newcastle upon Tyne) 
referred to the steady progress being made 
in the North West, Yorkshire, Midlands 
and South East Divisions, but deplored 
the sorry picture portrayed in the report 
relating to the North East Division. In 
discussing the causes of apathy and in- 
activity in that Division, of which his own 
Authority was a constituent authority, 
Mr. Mair disagreed with the suggestions 
in the report that the education of school 
leavers and the holding of additional 
meetings of the North East Divisional 
Council were “‘ 
before progress can be seen.”” He suggested 
that progress would more effectively be 
established if educational activity was 
directed at certain North East local 
authorities rather than at teenage school 
leavers. 


Alderman Mrs. A. L. Barker (Stoke-on- 
Trent) drew attention to the number of 
District reports containing references to 
concessionary coal. In the mining 
districts of the country that constituted a 
major problem for the Local Authorities 
wishing to designate smoke control areas. 

In Stoke-on-Trent, 20,000 people were 
receiving concessionary coal, for which 
they were paying in the region of 15s. 10d. 
per ton. In four small areas, for which 
application was being made to the 
Minister to designate as controlled areas, 
20 per cent. of the houses were occupied 
by miners. She asked the Conference if 
they thought that miners were going to be 
willing to give up coal at 15s. 10d. per ton 
and buy smokeless fuel, paying in the 
region of £7 to £9 per ton. 

She appealed for some action to be 
taken between the nationalized industries 
for arrangements to be made for the 
equivalent amount of smokeless fuel, in 


great needs to be settled. 
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one form or another, to be made available 
to miners. This was a national problem, 
and she felt that the Conference should do 
all in its power to bring home to the 
Minister the necessity to settle this 
problem at national level. 


J. Innes, replying to the discussion, said 
that the answer to Councillor Dr. Ash- 
worth’s question, the introduction of gas 
to premises in Smoke Control Areas did 
rank for grant. In reply to Dr. Robertson, 
Mr. Innes said that modern appliances of 
improved efficiency did not, in his ex- 
perience, burn less fuel, but they did make 
greater effective heat available in the 
premises. He feared that sulphur pollu- 
tion would not be reduced by burning 
solid smokeless fuel and the comments on 
concessionary coal and efficient appliances 
did not make sense 

Mr. Riley had claimed that the National 
Federation of Coai Merchants were behind 
the Society’s efforts, but this was not 
evident north of the Border, and the re- 
verse was the case in many districts where 
demands were made by the public for 
approved fuels. Some instructions to 
members of the Federation on the subject 
would not be amiss. 


Alfred Wade, in reply to the question by 
E. G. Thomas said that estimates of the 
cost of converting appliances for smoke- 
less operation had been given by several 
Authorities. The Beaver Committee, in 
their report, stated that the total cost 
should not exceed £10 per house, and a 
similar figure had been estimated by the 
City of Birmingham in respect of a large 
number of conversions. Much would 
depend, however, on the types of houses 
dealt with. In the central area of the City 
of Nottingham where there were large 
three-storied houses, some of which were 
let to numerous tenants, the average cost 
would undoubtedly be higher. 


Geo. W. Tate, replying, said that Mr. 
Mair in his contribution had rightly de- 
plored apathy and inactivity in the North 
East Division, but had ignored what could 
be a major factor in this concessionary 
coal problem. He had also disagreed with 
suggestions in the report and suggested 
that progress would be more effective if 
the educational activity was directed at 
certain North East local authorities. Mr. 
Tate said he would commend the re- 
reading of the whole paragraph, and not a 
portion taken from its context, when it 
would be found that ‘* school leavers as 
well as adults ’’ were suggested as targets 





for education, and this surely included 
members of local authorities. 

A further word on Miners’ conces- 
sionary coal would appear to be necessary 
to point the proper approach to the 
problem. Inthe report he had said: ‘* Two 
thirds of the authorities are faced with the 
problems of Miners’ concessionary coal, 
the adjustment of which they rightly claim 
is outside their jurisdiction. . .”’ 

What he failed to appreciate when the 
report was prepared was that conces- 
sionary coal, and what it meant, was not 
fully understood by those away from a 
mining area, and it was because of that 
that he was prompted to attempt to clarify 
the position. 

Prior to nationalization the wages and 
conditions of mineworkers were nego- 
tiated at Area (or County) level. Now, 
the wages of all workers except those of 
Piece workers were fixed at national level, 
but the conditions and concessions were 
still dealt with at Area or County level. 

Northumberland and Durham County 
were the only two Areas in the country 
which enjoyed “free house and coal.” 
{Reference to the Wages Structure pre- 
1947 would show how much these were 
assessed at in all wage negotiations.) All 
other Areas had house and coal at agreed 
rents and prices, and these rates varied 
from Area to Area. 

Thus it could be seen to be a matter of 
wage negotiation, not with any Minister 
(at least at this stage), but one between the 
National Coal Board and the National 
Union of Mineworkers—at Area or 
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County Level. 

With both sides ready and willing to 
reach a fair and satisfactory conclusion, 
continued Mr. Tate, a major stumbling 
block to clean air in mining areas would be 
removed. Wages and conditions were 
most certainly a matter for master and 
men to deal with, but let the conference 
not forget that atmospheric pollution was 
a matter to be dealt with by all who are 
afflicted with it. 


M. F. Scott (a member of the platform 
Panel, representing the Wales Gas Board), 
replied as follows: 

He was delighted to hear Councillor 
Smith speak on the use of electricity in 
place of coal and produce accounts which 
showed that for a little additional cost he 
was able to replace coal altogether. They 
in the Gas Industry were not surprised at 
this statement as they now had ample 
evidence that they could completely re- 
place solid fuel by gas for all domestic 
heat services and actually show a saving in 
annual running costs. 

Practical district tests had revealed that, 
using gas, savings of up to 8 per cent were 
obtainable, together with a much superior 
heat service and all the other advantages 
such as cleanliness and ease of control, etc. 

All Area Boards now had suitable gas 
tariffs designed for the specific purpose of 
making it financially attractive to the 
consumer to replace coal fires with gas 
convector fires in the living room and to 
fit a suitable water heater for all require- 
ments. 


Scientific and Technical Section 


AIR POLLUTION IN LONDON AND 
FES“ SMOKELESS’ ZONES 
by 
T. S. Pindard and E. T. Wiikins, Ph.D., M.Sc. 


(Department of Scientific and Industrial Research, Fuel Research Station) 


1. Introduction 


PLAN for a co-ordinated survey 

of air pollution in London was 

recently prepared by the Fuel 
Research Station for the Metropolitan 
Boroughs Standing Joint Committee. 
This plan resulted in the installation of 
additional measuring instruments to 
bring the total to more than 300 at 
selected sites in the central 150 square 
miles of the London area by the 
beginning of 1957. The present paper 
is a tentative assessment of the first 
year’s results of that survey. 


Although the survey was designed 
primarily to provide information for 
local use on the distribution of various 
pollutants, it clearly has a _ wider 
significance. Experience in sampling 
large areas is meagre, consequently the 
distribution of instruments recommen- 
ded in the London plan was to some 
extent experimental. The results should 
therefore be some guide to other 
authorities wishing to undertake 
detailed surveys, for example to 
identify those areas where measures of 
abatement are most required and to 
record the progress made towards 
clean air. 


The London survey also has a 
special interest because of the smoke- 
less zone in the City of London. This 
country’s hopes of clean air depend to 
a large extent, on the “idea of , the 


spreading smokeless zone (or smoke | 


control area) first suggested more than 
20 years ago by the late Charles 


Gandy, the then Chairman of this; 
Society. There can be no doubt that: 
if this idea is carried into effect it must: 
ultimately be successful. But what of’ 
the intermediate stages? It has often: 
been said that air pollution does not: 
stop at local boundaries and that the: 
air of a smokeless zone surrounded by’ 
smoky neighbours would be swamped | 
by their emissions so that there would! 
be no appreciable local benefit.. 
Scientific evidence on this point is both: 
meagre and conflicting. On the basis; 
of some calculations referred to in the: 
Leicester report! it was calculated thatt 
a surrounded smokeless zone one? 
Square mile in area could expect to) 
enjoy a reduction in smoke concentra-- 
tion at its centre amounting to about! 
58 per cent. However, some short! 
period tests in Hyde Park, which is of! 
about one square mile in area,,| 
indicated a maximum improvement of!) 
only 27 per cent. and from this latter+| 
result it was concluded that obvious; 
improvements in the atmosphere could || 
only be expected in smokeless zones;) 
considerably larger than one square?! 
mile.” | 


The results described in the presenti| 
paper indicate the probability of ai 
40 per cent. reduction in average smoke?| 
pollution over much of the City’s: 
smokeless zone which more nearly) 
agrees with the calculated figure of ai 
maximum at the centre of 58 per cent. | 
This result if confirmed, should!) 
provide some encouragement to) 
authorities who may be considering) 
embarking on smoke control areas. 
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'2. Pollution Measurements 


The pollutants being studied in this 


/ survey are deposited matter, sulphur 
' dioxide and smoke. 
"measurement have been fully des- 
| cribed® and need only be outlined here. 


The methods of 


Deposited matter is collected in a 


| British Standard Deposit Gauge for a 
'month and the solid and aqueous 
|deposits then separated by filtration 
| and analysed. The results are normally 
' expressed either in grammes per 100 
square metres per month (gm./100 
/m?/mth.) or in tons per square mile 


per month (tons/mi?/mth.). 


Atmospheric sulphur, mainly 
sulphur dioxide, is measured empiric- 


Jally by exposing a standard lead- 


peroxide surface to the atmosphere for 
a month and then determining analy- 
tically the amount of sulphur absorbed. 


1 The results are expressed by the 


analyst in the recognized empirical 
units. Sulphur dioxide is also mea- 
by the ‘“ volumetric ”’ 
method in which a measured volume 


‘of air is drawn through hydrogen 
' peroxide solution and the amount of 
| acid thus collected is determined by 
| titration with alkali. 
| this method are generally expressed as 
| parts of sulphur dioxide by volume per 
| 100 million parts of air (p.p.h.m.). 


The results by 


The correlation between the two 


| methods is only approximate because, 
| although sulphur dioxide is the major 


pollutant determining the result in 
each case, the lead peroxide method is 
also affected by some other sulphur 
compounds and the volumetric method 
includes other acids as the equivalent 
of sulphur dioxide. 

Smoke concentrations are deter- 
mined by drawing a measured sample 
of air through a filter paper, usually 
for 24 hours, and then measuring the 
intensity of the stain produced. The 
measurement is made either by a 
visual comparison with a set of 
standards or preferably photoelectric- 
ally and the weight of smoke calculated 
on the basis of a previous calibration. 
The results are expressed in milligrams 
of smoke per 100 cubic metres of air 
(mg./100m*). In general the smoke 
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and volumetric sulphur dioxide deter- 
minations are combined in the same 
apparatus. 

To avoid personal errors which 
might have been incurred in the smoke 
determination if the stains were 
assessed by the visual method, all the 
results used in this paper were 
obtained by photoelectric measure- 
ments made at the Fuel Research 
Station. 


Fig. | shows the area covered by the 
survey, the locations of the smokeless 
zones (including the larger open 
spaces) and of some of the boroughs. 
A relatively small smokeless zone in 
Tottenham is not shown. 

The locations of the various measur- 
ing instruments are shown in Figs. 2 to 
7; their numbers, including a few just 
outside the area but near enough to 
contribute, comprised 67 deposit 
gauges, 68 smoke filters, 68 volumetric 
and 106 lead peroxide instruments for 
sulphur dioxide. Thus over the whole 
area the density of instrumentation 
was equivalent to one instrument of 
each type to every 14 to 24 square 
miles; over parts of the central area, 
including the city smokeless zone, 
there were several instruments of each 
kind to each square mile. 


3. Results 


In Figs. 2 to 7 the results are shown 

as ‘“‘ contours ’’ which delineate areas 
of approximately equal pollution. A 
few results (about 2 per cent.) had to 
be ignored because they recorded 
results too high to fit into the general 
pattern. Minor irregularities in the 
contours have been smoothed without 
changing the main characteristics and 
broken lines have been used in those 
areas where the greatest uncertainty 
exists. 
The pattern of deposits. Fig. 2, which 
relates to the total insoluble deposits 
of grit and dust, indicates a belt of 
relatively high pollution in the river- 
side areas, particularly in east London. 
There is no evidence of lower rates of 
deposition in the City’s smokeless 
zone. 

Owing to the tendency for dust-to 
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settle near its source it was not 
expected that the results would con- 
form to so simple and instructive a 
pattern as that shown in Fig. 2. Satis- 
factorily, the criteria for the selection 
of test-sites appear to have excluded 
sites where the background pollution 
pattern is modified by very local 
sources of dust. 

The total water-soluble deposits did 
not conform to any simple pattern 
although there was a tendency for 
higher values to occur in the central 
London area. 

The pattern of sulphur dioxide. Fig. 3 
shows the results by the lead-peroxide 
method over an area which stretches 
further down the Thames estuary than 
that of the other surveys. The area of 
maximum pollution is again along the 
river valley; in this instance it is 
mainly north of the river stretching 
from Paddington and Westminster to 
Dagenham. The general pattern is 
very similar to that observed in a 
survey using fewer instruments in 
19514; in both there is the break in the 
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pattern in the Poplar area which, it is 
suggested, may be due to the below- 
average population density in that 
borough and possibly also the adjacent 
open spaces of the Lea Valley and 
Greenwich. The reproducibility of the 
pattern over a period of years would 
seem to indicate that it relates to 
permanent characteristics of the 
locality. 

The volumetric sulphur survey illus- 
trated in Fig. 4 does not include the 
heavily polluted zone to the east of 
Poplar because no instruments were 
there. Both methods of sulphur 
measurement show the heavily polluted 
zone between Westminster and Stepney 
although the patterns are not identical 
particularly in the City. As previously 
explained exact correlation of the two 
methods is unobtainable because of 
the secondary effects of other forms of 
sulphur than sulphur dioxide and of 
other acids. 

The pattern of smoke. The average 
distribution of smoke shown in Fig. 5 
is characterized mainly by (a) a central 
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Figure 4. 
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area of maximum pollution (more than 
25 mg./100 m?*) to the north and east 
of the City of London, (5) an area 
covering about one half of the City of 
London’s Smokeless Zone in which 
the average smoke concentration is 
less than 15 mg./100 m‘%, i.e. about 
equivalent to that of most of the 
suburban areas shown and approxi- 
mately 40 per cent. less than that in 
the adjacent boroughs, (c) a general 
decrease with increasing distance from 
the centre, equivalent to 50 per cent. 
in a distance of about five miles. 

The difference between the City and 
the surrounding areas persists in both 
summer and winter seasons. A 
tentative comparison of the patterns 
when winds are north-easterly with 
that for average (predominantly south- 
westerly) winds indicated no appreci- 
able shift in the position of the 
cleaner City zone or other features of 
the pattern. The absence of evidence 
for low-level streaming of smoke with 
the wind was not expected and needs 
further examination; clearly it is 
important to know how pollutants 
from one area affect others and under 
what conditions. 


The pattern of pollution during smog. 


For a few days in early December 1957 
smog covered much of the London 
area causing about 300 extra deaths 
from ill-health in the County of 
London® or about 1,000 in the whole 
of Greater London.*® It was therefore 
an incident of major severity. 

In Figs. 6 and 7 are shown the 
average concentrations of sulphur 
dioxide and smoke on the 4th 
December, which was the day when 
the highest values were observed at 
most sites. It will be noted that the 
patterns are roughly concentric with 
maxima in the central London area of 
about ten times the yearly average. 
More detailed information is obtain- 
able by operating the standard instru- 
ments for periods of a few hours and 
many local authorities have made such 
measurements during smog. Where 
detailed mortality and morbidity data 
are available measurements of pollu- 
tion by standard instruments have 
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been used in statistical studies of its 
effects on health both during smog and 
at other times.’ 


4. Summary and Conclusions 


This paper is a first attempt to 
survey air pollution over a large area 
on the basis of one year’s results. A 
total of 300 measuring instruments 
were located at carefully selected 
‘““average’’ sites over 150 square 
miles of the London area. Relatively 
simple and rational patterns of pollu- 
tion have been obtained for insoluble 
deposits (dust), sulphur dioxide and 
smoke; for total soluble deposits the 
pattern was less distinct. It is sugges- 
ted that surveys on these lines, in 
greater or less detail, would be of 
assistance to authorities implementing 
the Clean Air Act. 


An attempt has been made to 
estimate the reduction of smoke 
concentration in the City of London’s. 
Smokeless Zone. It is not possible at 
this stage to make a firm assessment 
but there are indications that the 
average concentration over much of 
the smokeless zone is about 40 per 
cent. below that of the adjacent 
boroughs. Measurements of dust 
deposition and sulphur dioxide showed 
no reduction in the City but sulphur 
dioxide and smoke appeared to be 
reduced over some large open spaces. 
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AIR POLLUTION AND RESPIRATORY 
DISEASE 


I 


¢ 


HE public,” said Dr. William 
Farr, the first medical statistician 

to the General Register Office, 

‘“ do not seek the shield of medical art 
jagainst disease, nor call the surgeon, 
itill the arrows of death already rankle 
iin the veins.’’ It would be easy to dis- 
iss this warning as colourful Victorian 
ithetoric; but it is fair to say that until 
he great smog of London in 1952, the 
Ibublic and the medical profession 
were strangely complacent about the 
oroblem of chronic respiratory disease 
n this country. Chronic bronchitis 
and emphysema is a disease condition 
or which no dramatically effective 
ireatment has yet been found to halt 
nd reverse its insidious course. As 
Dr. J. G. Scadding, Dean of the 
Institute for Diseases of the Chest in 
ondon, remarked in a review of a 
book on chronic bronchitis published 
n 1952, it is “ a difficult, unpromising 
and neglected subject.”’ In that year, 
‘he same disease was the registered 
rause of death of one in 13 of all 
jieaths among men between the ages of 
f5 and 64; yet less than half a dozen 
irticles on it appeared in the medical 


| 
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weeklies in the year of the London 
smog. Meanwhile, the gross differen- 
ces in bronchitis between the sexes, the 
social classes, and town and country 
or between this country and others 
stimulated more comment than 
research. 


The Problem in Perspective 


Tempting as it may be to fulminate 
against our own blindness, the inherent 
difficulties should be clearly recognized. 
Until 1952 the acute effects of air 
pollution on the respiratory cripple 
had never been so widely demonstrated 
to public and profession alike. Again, 
although air pollution is a likely cause 
for the difference in bronchitic mor- 
tality between town and country, there 
is no lack of sensible alternative 
explanations. The urban male in 
particular is exposed to more frequent 
risk of infection from the many 
human contacts of life in a crowded 
city. Overcrowding within the home 
may increase the risk still further. 
Work in urban factories which may 
expose them to the dust, fumes and 


exertions of the heavier jobs in 
industry might explain part of the 
excessive death rate in the labouring 
classes. The social gradient in mor- 
tality which exists for women as well 
as men may also reflect differences in 
standards of habitual diet or care 
during illness. Equally, the male 
urban excess could be due to their 
higher consumption of cigarettes. 


The problem is, then, to disentangle 
the many threads which make up the 
pattern of chronic respiratory disease 
so that their separate individual 
importance in causation can _ be 
assessed and priorities in preventive 
action decided. Like all facile solu- 
tions, this is easier said than done. 
The same man can be at the same time 
a heavy smoking, hard drinking, under- 
fed labourer working in a dust-ridden 
industry and living in a crowded 
flat in a smoky and congested urban 
environment. On clinical evidence 
alone, it requires a judgement of 
Solomon to apportion responsibility 
for his chronic bronchitis between the 
various factors which may be implica- 
ted. It is in such circumstances that 
the epidemiological approach—or the 
study of the distribution and behaviour 
of disease in differing conditions of 
life in a community—may further our 
understanding of its origin. My 
purpose. is to recount the aims, 
methods and some of the results of a 
few current British studies of this kind 
on the relation of air pollution to 
respiratory disease. 


The Geography of Bronchitis and other 
Respiratory Disease in Civil Servants 


The most. striking feature of the 
death rates from bronchitis is the 
concentration in urban areas and 
among semi-skilled and _ unskilled 
workers. We can try to isolate the 
effect of geographical differences from 
occupational exposure by comparing 
men who, although they all work at 
the same job, live in different parts of 
the country. Through the courtesy of 
the Treasury, the Post Office and the 
Treasury Medical Service, Dr. A. S. 
Fairbairn and I! were able to carry out 
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a survey of the rates of sickness and 
premature death or retirement for 
specified causes among civil servants 
working in different parts of the 
United Kingdom. These men and 
women have uniform rates of pay and 
type of work so that social, economic 
and occupational circumstances are 
likely to be much the same wherever 
they work. On the other hand, 
postmen in town and country, for 
example, have to do that same job but 
in very different local conditions. 
Clerical officers, although they share 
with postmen the general environment 
of the town in which they both work, 
are not exposed to the outside air 
during their working hours. If, then, 
we compare the frequency of premature 
death or retirement because of bron- 
chitis in postmen working in urban or 
rural parts of the country, we can be 


reasonably sure that any differences — 


observed are not due to differences in 
pay or job. Because of the differing 
physical demands of their occupations 


postmen will always have higher rates | 


of unfitness for work than clerical 
officers working in the same area. | 


Generally speaking, however, if local 
conditions exert no influence on the 
frequency of absence from work 
because of bronchitis or any other 
cause, the ratio of sickness absence 
among postmen to that among clerks 
should be much about the same all 
over the: country. Adverse outside 
conditions will have a disproportionate 
effect on the sickness experience of the 
postmen. 

As it happened, some _ pre-war 
observations on the frequency of 
thick fog, made by Mr. Durst of the 
Meteorological Office provided a ready 
made index of presumptive air pollu- 
tion at many points all over the 
country; for a comparison of the 
frequency of visibility being restricted 
to less than 1,100 yards with other 


measures of local air pollution such | 


as SO, or smoke _ concentrations 
showed that they were all highly 


correlated. The country could thus be | 


divided up into 37 reasonably homo- 
geneous urban or rural areas. Those 
areas were ranked in order of their 











TABLE 1 . 
Local Fog Frequency and Bronchitis and Pneumonia Sickness Absence Rates* in Civil 


Servants 
Occupation I II III IV 
(1) Postmen af A as 40 53 115 122 
(2) Indoor male office staff 32 41 47 39 
(1) 
(3) Ratio — [25 1:29 2°45 3-13 
2s 


* Age standardized Attack Rates per 1,000 man years. 


local fog levels and divided first into 
four major groupings (I to IV) 
according to the frequency there of 
thick and presumably polluted fog. 


Table I shows quite clearly that 
postmen have more frequent absences 
because of bronchitis and pneumonia 
than the corresponding indoor clerical 
workers in the areas of the country 
(groups III and IV) where thick fog 
was most frequent. The gap for other 
kinds of diseases was not nearly so 
marked and it thus seems that the 
effect of working out of doors in these 
fog-ridden districts was to increase 
quite markedly and specifically the 
frequency of attacks of disabling 
} bronchitis and other serious respira- 
!} tory disease. 


| By going back over the sickness 

records of postmen who had died or 
been retired prematurely because of 
chronic respiratory disease, it was 
possible? to trace the natural history of 
the illness as it evolved during 
working life. Many of the men had 
histories of repeated attacks of respira- 
tory infections and asthma early in 
adult life so that there is certainly some 


4} evidence of personal predisposition. 


Others had histories of repeated 
attacks of respiratory infections which 
dated from either pleurisy or pneu- 
monia. Of perhaps the greatest 
significance from the point of view of 
air pollution was the suggestion that 
not only did postmen in the foggier 
ii districts more frequently develop 
| severely disabling chronic bronchitis 
but the character of that illness was 
different. After the age of 25, the 
| frequency of attacks increased in all 
4) areas, but relatively much more in the 
polluted districts. There were more 
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serious respiratory complications like 
pleurisy and pneumonia; and, particu- 
larly among men in the critical age 
groups 45-54, more frequent absences 
due to disorders of the circulation with 
all the worsening of the outlook for 
survival which such complications 
entail. Indeed, once the disease has 
begun, the length of survival is 
appreciably less in the worst affected 
districts where 11 per cent. of the men 
die during their last period of sick 
leave and 44 per cent. of those who 
survive until retirement are dead 
within six years thereafter. 


Air Pollution and other Local Factors 
in Respiratory Disease 


Bronchitis is not, of course, the only 
respiratory disease which may be 
associated with air pollution; and air 
pollution is certainly not its only cause. 
By studying the relationship of various 
types of respiratory disease to different 
conditions of local environment, it 
may be possible to discover patterns of 
disease behaviour which may suggest 
cause and effect. In the Civil Service 
study, for example, the 37 areas into 
which the United Kingdom was 
divided were also classified according 
to population density and the degree 
of local domestic overcrowding. The 
rates of disability or death from 
bronchitis, lung cancer, pulmonary 
tuberculosis and influenza among 
either postmen or other males between 
45 and 64 in the same local populations 
were then correlated with these indices 
of local conditions as well as the index 
of air pollution already used. Briefly, 
this analysis showed that there was a 
grading in the relationship of either 
morbidity or mortality from these 


diseases to local environment. At one 
end of the scale the bronchitis rates 
were most closely related to local 
levels of air pollution and much less 
closely to local population density or 
domestic overcrowding. At the other 
end stands influenzal morbidity which 
was most closely related to domestic 
overcrowding and not at all to local 
air pollution levels. Between these 
extremes, lung cancer showed only a 
small correlation with pollution but 
quite a close one with population 
density. Pulmonary tuberculosis was 
similar but with a more definite 
association with overcrowding. A 
simple interpretation of these relation- 
ships might be that while bronchitis 
mortality is most affected by urban air 
pollution, the congestion of city lives 
and homes has its greatest effect on 
infectious diseases like influenza and 
tuberculosis. The lung cancer correla- 
tions can be less readily explained; but 
it is possible that population density or 
urbanization is as much an index of 
the urban habit of cigarette smoking 
as of the frequency of human infective 
contacts. The fact that more densely 
populated areas have higher iung 
cancer death rates may thus be a 
reflection of more cigarette smoking 
rather than of air pollution due to a 
concentration of chimneys or of 
multiple infections. 


Statistics of Respiratory Disease in 
Town and Country 


Crude though these methods are, 
there is a consistency in the results 
which lends caution to any naive 
assumptions that urban:rural differen- 
ces in lung cancer death rates can be 
entirely explained by differing levels of 
local air pollution. Mr. Waller of the 
Medical Research Council’s Group for 
Research on Atmospheric Pollution® 
has recently reported on some other 
vital statistical evidence which points 
in the same direction. It is true that 
there is a consistent rise at all ages in 
the death rates from cancer of the lung 
between rural districts, urban districts 
and county boroughs with maximum 
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rates in London. Since the beginning 
of the century, the peak in this death 
rate has shifted back from about 70 to 
between 60 and 64 and then returned 
to the older age period. This sort of 
movement would be consistent with 
the younger people in the early 1900’s 
beginning to smoke cigarettes while 
the older generation carried on with 
their pipes. Then as the generations 
born after 1880 grow up, the peak, now 
at an even higher level, is moving back 
to later life. Waller could find no 
change in the volume or nature of air 
pollution which would fit in with this 
rising peak in lung cancer. He also 
found that this same movement, 
suggestive of the influence of a new 
factor, appeared first in London and 
then successively in county boroughs, 
urban and finally rural districts. From 
this he concluded that much of the 
urban:rural differences in the past 
have been due to the later spread of 
the cigarette smoking habit from the 
metropolis out to the country districts. 
This suggestion would explain why the 
lung cancer death rate was more 
closely related to population density, 
which is a measure of the degree of 
urbanization and urban habits such as 
cigarette smoking, than to the index of 
air pollution. 

An excellent example of local 
initiative in linking air pollution 
measurement with respiratory disease 
is given by the work of Mr. H. T. Gore 
and Mr. C. W. Shaddick of the L.C.C., 
Public’ Health “Department*.— - They 
have shown how in the London fog in 
January 1956, a rise in the level of 
smoke and sulphur dioxide to above 
four times the usual winter average 
caused an immediate rise in mortality, 
mainly from heart and chest disease, 
among older people. They also 
pointed out that the death rate from 
respiratory diseases, particularly bron- 
chitis, was highest in those districts of 
London where proportionately more 
of the population had been born in 
London. They thought it likely, 
therefore, that duration of exposure to 
London’s polluted atmosphere had a 
decisive effect in increasing the risk of 
death from chest disease. 


Field Studies in Bronchitis 


Inevitably, these broad surveys give 
grounds for informed speculation 
rather than proof. Clues thus un- 
covered may be followed up by a much 
more detailed study of smaller groups 
of the population; and a number of 
such studies are in hand in this 
country. At the Medical Research 
Council’s  Pneumoconiosis Research 
Unit, for example, the epidemiology 
section is engaged in a series of 
surveys of adults of both sexes living 
in different parts of the country. Dr. 
lan Higgins, of that Unit, has reported® 
a male excess in the prevalence of a 
symptomatic history suggestive of 
chronic bronchitis which accords with 
the higher male death rate from that 
cause. 

More light may be thrown on the 
relevance of smoking, local air pollu- 
tion and occupational exposure to the 
presence of symptoms of serious 
respiratory disorder by a survey now 
being conducted by members of the 
College of General Practitioners. In 
urban and rural areas all over the 
country, practitioners have volun- 
teered to interview a randomly selected 
sample of men and women in their 
practice lists in order to elicit a history 
of their respiratory symptoms and 
disabling illnesses, their smoking 
habits, residence and occupation. 
These facts may be useful in deciding 
whether there is a disparity in the 
frequency of bronchitic syndromes in 
town and country practices and in how 
far any such contrasts can be explained 
by differing occupational or smoking 
experience. 


A Survey of Cigarette Smoking and 
Air Pollution in Lung Cancer 

A most important report has just 
been published by the British Empire 
Cancer Campaign*® whose Senior 
Research Fellow, Dr. Percy Stocks, 
gave much of the initial impetus to the 
development of studies of environmen- 
tal factors in cancer causation. He has 
followed up his own early observations 
on the association of air pollution and 
lung cancer in different parts of 
England and Wales by conducting a 
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special cancer survey in the Liverpool 
Hospital Region, North Wales and the 
Isle of Man—an area with a popula- 
tion of some 24 millions. All cancer 
deaths in this area over a period of 
five years were investigated and a 
comparative study made of the 
detailed history, e.g. of smoking habits 
and usual diet, of 16,000 cancer 
patients and over 20,000 patients 
suffering from other diseases. Mea- 
surements of air pollution were made 
at points scattered throughout the 
region. These showed that the smoke 
and sulphur-dioxide concentration in 
very small urban areas with rural 
surroundings is about one-eighth of 
that ins Liverpool ;..and.—the~ levels 
elsewhere generally increase in step 
with the degree of urbanization. It 
was thus possible to compare the 
death rates from lung cancer in 
non-smokers and men smoking up to 
200 or more cigarettes a week living in 
different conditions of air pollution. 
The first stage of this two-way 
analysis is seen in Table 2. The rates 
according to smoking habits averaged 
over all the four areas with different 
degrees of air pollution, confirm the 
association between cigarette smoking 
and lung cancer for the rate among 
cigarette smokers was four to five 
times greater than those for non- 
smokers. The crucial point which 
Dr. Stocks makes, however, lies in the 
comparison of lung cancer death rates 
averaged over all smoking categories 
for the areas of different pollution. In 
Liverpool and Merseyside the rates 
are twice as high as in the less polluted 
districts. The urban:rural ratio for 
non-smokers is also about two. 
Amongst non-smokers who have spent 
their lives in the country districts, the 
male and female death rates are 
practically identical. Of perhaps more 
general significance, however, is the 
fact that among those smoking more 
than 200 cigarettes a week there is 
little difference between Liverpool and 
the less polluted areas. In other words, 
there appears to be a saturation point 
at which cigarette smoking has pre- 
cipitated cancer of the lung in all those 
predisposed to it and the addition of 


TABLE 2 
Lung Cancer Death Rates* in Smokers and Non-Smokers in areas of Differing Air 





Pollution 
Maximum Weekly Cigarettes Smoked Average 
0 65 125 175 250 Rates 
North Wales Seaboard 0:22 0:69 1-47 257 3-44 1-63 
Denbigh S.E. Cheshire 0-19 1-00 2:01 7A 2:79 1-54 
Lancashire W. and S.W. sit SOLO 0:98 1-75 1-84 3-64 1-69 
Liverpool and Lancs. (Mersey) 0-50 1:68 2°48 3°89 B27 2°36 
Average Rates O29 84 7.095203" cj Dae sO | 


* Standardized Death Rates per 1,000 per annum from Dr. Stock’s report. 


air pollution causes no appreciable 
increase in the death risk from this 
cause. 

Although these results derive from 
only one area, the general drift of the 
accumulating evidence seems to be 
that the cigarette and air pollution 
theories of the promotion of lung 
cancer are not mutually exclusive. 
Both agents appear to add their quota 
to the mounting insult to the respira- 
tory system which eventually produces 
malignant change. But, of the two, 
cigarette smoking has, in present 
circumstances in this country, the 
dominant effect. 


Respiratory Infections in Childhood 


However precocious the modern 
child may appear, cigarette smoking is 
not yet a universal habit in primary 
schools. The respiratory disease ex- 
perience of the young rather than the 
old may thus be more informative 
about tke effects of urban life 
unalloyed by the complicating influ- 
ence of smoking habits. Dr. J. A. H. 
Lee, of the Medical Research Council’s 
Social Medicine Research Unit’, has 
made an interesting use of the results 
of school medical inspections and 
medical examinations of young men 
registering for national service in 
various parts of the country. He 
confirmed that the frequency of 
chronic otitis media varied widely 
with particularly high rates for cities 
like Glasgow. 

Otitis media has a social class and 
geographical distribution like that of 
chronic bronchitis. The question 
therefore arises of the role of air 
pollution not perhaps in initiating 


minor respiratory disease but in 
changing the mild ubiquitous infec- 
tions of youth into more serious and 
complicated disease of the respiratory 
tract and the sinuses in nose and ear. 
Some studies of such infections in 
school children living in different 
parts of Sheffield where the pollution 
levels vary are now being pursued by 
the Medical Research Council’s Group 
for Air Pollution Research there. 


Conclusion 


Research in community medicine 
demands the help and willing co- 
operation of the public and the 
public’s government both central and 
local. Thus far, such help has brought 
us real, if slow, progress in our 
understanding of the agents in the air 
we breathe which threaten the public 
health. We are very far from identify- 
ing the elements in either urban air or 
cigarette smoke which favour the on- 
set of respiratory disease, but it seems 
that both are concerned to varying 
degrees in chronic infections and 
malignant changes in the respiratory 
system. In the paper already quoted, 
Farr sums up the implications for 
community action very appropriately: 
““It has been shown that external 
agents have as great an influence on 


the frequency of disease as on its 
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fatality; the obvious corollary is, that 
man has as much power to prevent as 
to cure disease.”’ 
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OR more than fifty years it has 

been known that the atmosphere 

contains a variable amount of the 
gas radon and its products. This 
natural radioactive matter is short- 
lived but is continually renewed from 
primary sources in the ground, and 
from the surface of brickwork and 
stone. Although providing no radia- 
tion hazard in the open air, these 
natural components have to be taken 
into account when the effect of 
man-made additions is assessed. 

The development of nuclear science 
is now bringing more disturbing 
possibilities of contamination by radio- 
active matter, ranging from the large 
zone of dangerous fallout created by 
some types of nuclear explosion, to the 
traces of fission products, spread 
globally from numerous tests, which 
are detectable in soil and food. The 
term hazard is an understatement for 
the degree of risk in the immediate 
vicinity of an explosion, and it is here 
applied to the more wide-spread 
| fallout, a new form of air pollution 
which has given rise to much anxious 
discussion. There is at present no 
| sure biological knowledge of the 
| hazards which might be associated 
| with exposure of whole populations to 
| environmental contamination from 
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fission products in amounts of the 
order 10 or 100 times those now found, 
so that interpretations tend to vary 
with ethical and political viewpoint. 

Apart from tests in distant parts of 
the world, there are more _ local 
sources of contamination which could 
originate in this country, and in others, 
such as emission of radioactive matter 
during the re-processing of irradiated 
uranium, or accidents to reactors. 
The number and variety of nuclear 
installations is increasing, and every 
precaution will be needed to limit the 
possibility not only of major accident 
but of persistent contamination at 
relatively low levels. The nature and 
effects of any such potential pollutants 
are matters of special concern to 
members of this Society, and indeed to 
all advocates of a clean and safe 
atmosphere. 

Evaluation of the extent to which 
man-made radioactive matter is present 
in the atmosphere, and the effects of 
its subsequent deposition on _ the 
ground, can only be made through 
specialized radiochemical studies. 
These have been undertaken by a few 
research establishments, and some 
local authorities and public analysts 
are also exploring the possibility of 
monitoring conditions in their own 


areas. At the time of the Windscale 
accident, many local authorities 
throughout the country, who make 
regular determinations of smoke in 
the atmosphere, provided filter papers 
for an assessment of their radioactive 
content to be made in the laboratory 
of the London County Council and 
subsequently a more detailed examina- 
tion was made at Harwell. 


Natural Atmospheric Radioactivity 


We are always exposed to a small 
background of ionizing radiation 
coming from the ground, from the 
walls of buildings, and from _ the 
cosmic rays, the amount depending on 
situation but being fairly constant in 
any particular place. In comparison 
with this background, the amount of 
direct radiation received from _ air- 
borne matter is quite trivial. The 
fraction of this air-borne matter 
retained in the lung provides an 
appreciable local addition to the 
radiation dose otherwise received, 
although there is still no reason to 
suppose the dose to be hazardous, 
except in special situations such as 
uranium mines where the radon 
concentration is frequently many 
thousands of times that found in the 
atmosphere. 


Uranium and thorium are widely 
distributed in the earth’s crust and in 
building materials. These primeval 
elements undergo slow processes of 
radioactive change, being transformed 
through a series of other chemical 
elements into the metal lead. The 
numerous intermediate products 
include three isotopic gases named 
radon, thoron and actinon. These are 
formed as members of three separate 
decay chains headed respectively by 
uranium-238, thorium, and uranium- 
235. When “ born ”’ at a surface, the 
gaseous atoms can diffuse into the 
atmosphere where they remain for a 
period before transforming again, 
this time to a solid form which 
‘adheres to other solid matter such as 
dust particles suspended in the atmo- 
sphere. In the case of radon, the 
average period of survival is several 
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days, although 6 per cent. of the 
atoms present at any time last for at 
least another month. Thoron atoms 
are formed in approximately the same 
numbers as radon atoms, but because 
the life of thoron averages little more 
than a minute, the gas cannot diffuse 
from any great depth in soil, and the 
proportion found in the atmosphere is 
quite small. From the relative abun- 
dance of the two uranium isotopes, it 
can be deduced that actinon is formed 
at source in the proportion one atom 
to” every .22 atoms= of radon. Its 
lifetime averages only a few seconds 
and it has not been specifically detected 
in the atmosphere. 

The amount of radon in air varies 
with locality and meteorological con- 
ditions. Since the gas originates at or 
near the ground, a greater concentra- 
tion builds up in a calm atmosphere. 
The diurnal variation in turbulence, 
associated with the tendency for air to 
rise from warm ground, is reflected in 
lower average values of radon in the 
early afternoon as compared with the 
hours before sunrise.! This relation- 
ship between concentration and turbu- 
lence prompts the suggestion that 
regular measurements of atmospheric 
radioactivity might be of value in 
interpreting data on pollution by 
smoke and sulphur dioxide, since the 
concentration of these pollutants is 
governed not only by the quantity 
emitted by chimneys, but to a large 
extent by the prevailing degree of 
dispersion. Dispersion is always low 
in fog, and the worst smogs are 
characterized by phenomenally low 
dispersion. The occurrence of a bad 
smog in our prospective smoke- 
controlled future would be an unex- 
pected and discouraging event. How- 
ever, by using turbulence as a yard- 
stick, there might be a _ consoling 
possibility of finding that the meteor- 
ology on such an occasion had been 
exceptionally unfavourable, and that 
but for the smoke control measures 
the smog would have been even 
worse! . 

Determinations with which the 
author is directly familiar have shown 
amounts of radon present in London 


| air ranging from 0-01 to 0-5 micro- 
| microcurie per litre, under weather 
| conditions varying from very fresh in 
the month of May to persistent fog in 
December. The amounts of thoron 
have varied over a rather smaller 
range with a mean of about 0-001 in 
these units. Expressed in volumetric 
units this maximum radon concentra- 
tion is 0-33 parts per million million 
million, which implies so few atoms 
that a better mental picture may be 
obtained by enumerating them. Con- 
sider for example a radon figure of 
0-057 micro-microcurie per litre, which 
is fairly representative of published 
results.?, Calculation shows this to be 
just equivalent to 1,000 atoms of radon 
per litre of air. The half-life of radon 
is nearly four days, which means that 
half the number of atoms originally 
present disintegrate in this period, 
throwing off a relatively small fraction 
of their mass as an ionizing particle. 
Owing to the random occurrence of 
these events, the precise number of 
atoms disintegrating during a period 
of time cannot be predicted, but 
calculation shows that in a swarm of 
1,000 radon atoms, there would be, 
statistically, an even chance of the 
number transformed in the first hour 
being between five and 10. 

On disintegration each radon atom 
is converted to radium A, and almost 
immediately becomes attached to a 
dust particle. The new atom has a 
probable life of only a few minutes 
before being transformed to radium B; 
and in the course of a few hours the 
decay process continues through 
radium C, and C’,, to the relatively 
stable radium D. These five transfor- 
mations produce a total of three alpha 
particles, two beta particles, and some 
gamma rays. The frequency of the 
occurrences is too low for their 
reliable measurement in as little as a 
single litre of air, and the procedure 
most commonly employed is to isolate 
the radon daughter products by 
filtration of about a cubic metre of 
air, and then to count the number of 
particles emitted from the dust on the 
filter. The continuous decay during 
filtration, and counting, presents a 
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complex picture for interpretation, 
and mathematical expressions applic- 
able to this case have recently been 
derived and reduced to their simplest 
form.* 

The volume of air breathed in a day 
is about 20 cubic metres. When all 
factors are taken into account, includ- 
ing the retention of alpha emitters in 
the lung, the degree of ionization of 
body cells from radon and its products 
is too low to give any cause for 
concern: In the comprehensive 
Medical Research Council report of 
1956,4 a very much higher figure for 
radon in the air of large cities was 
admitted as a possibility, in conse- 
quence of one study made at a cancer 
research institute in London. The 
figures reported from this investigation 
were not in accord with most other 
published findings and the technique 
used may deserve further examination. 
A suggestion was offered that the 
abnormally high figures might be due 
to radon released during the combus- 
tion of coal. However, if considera- 
tion is given to the normal amounts of 
sulphur and of radon in coal, and a 
dilution factor is deduced from the 
measurable amount of sulphur dioxide 
in the atmosphere, it appears that 
radon from this source could not 
contribute any appreciable part of the 
amount reported to be found. 


Air-borne Dust From Weapon Tests 


In recent years, fission products 
from distant test explosions have in 
varying amount been continuously 
present in the atmosphere. Following 
one test, more fully documented than 
usual, the early fallout created a 
dangerous area covering many thou- 
sands of square miles. Only the 
distant fallout, involving delayed and 
world-wide distribution of fine debris, 
from this and other episodes, will be 
discussed here. 

The atmosphere below about 10 
miles in height, called the troposphere, 
is a region in which there is turbulence 
and rainfall. An atomic bomb of 
*“nominal’’ (20 kilotons) energy release 
contaminates this region with debris 


which is deposited or brought down by 
rain within a period of a few weeks. 
The megaton type of explosion, (with 
energy equivalent to millions of tons 
of TNT) carries debris as high as 20 
miles, into the region called the 
stratosphere where there is no turbu- 
lence or rainfall. Here dust can remain 
for many years before its slow settle- 
ment brings it into the troposphere. 
Samples taken on stratospheric flights 
show there is a considerable reservoir 
of radioactive dust at great heights. 
This is descending into the lower 
atmosphere at a rate of the order 
10> ‘per: ‘cent. to 20 <per* cent:*-per 
annum, and even in the absence of 
further additions it must continue to 
trickle down for years to come. 

These traces of fission products can 
be detected in the atmosphere near 
ground level at all times by filtering 
them from large volumes of air. When 
test explosions take. place in the 
northern hemisphere, a temporary 
increase in activity is observed as the 
affected air mass, moving eastward 
round the world, passes over this 
country. The time taken to arrive 
from Nevada is usually five days, and 
is fourteen days or more from Russia. 
Occasionally the cloud causes a 
second appreciable rise in measured 
activity, lasting for a few days, after it 
has made another complete passage 
round the world. 

In observations made over several 
years at County Hall, London, the 
activity from long-range fallout, mea- 
sured in terms of the number of beta 
particles emitted each minute in a 
cubic metre of air, has always been 
less than the radon activity, and is on 
the average only 1 per cent. of this 
natural activity. It should be borne in 
mind that these residual fission pro- 
ducts have long lives compared with 
radon and daughters, so that from 
each daily volume of air inhaled, from 
which a fraction of the dust burden is 
retained in the body, the fission 
products eventually provide a large 
number of beta particles. On the other 
hand the alpha particles emitted by 
radon and two of its daughters are ten 
times as damaging in certain circum- 
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stances as the beta particles. The 
overall conclusion is that the total 
effect from direct inhalation of long- 
range fallout is no more significant 
than that of the short-lived natural 
component. 

A more debatable aspect is that of 
pollution of the soil, and indirectly of 
food, by the cumulative deposition of 
air-borne fission products. 

Of the many radioactive products 
formed during an explosion, only a 
few survive in quantity for more than 
a year. Of these, two have greater 
biological significance than the others, 
and only these two need be discussed. 
They are strontium-90 and caesium- 
137, each having such a slow rate of 
decay that their activity is reduced by 
only a small percentage each year. 
Grazing animals ingest appreciable 
amounts of rain-deposited fission 
products. Strontium, because of its 
chemical similarity to calcium, is 
retained in bones; caesium, like 
sodium and potassium, is found in 
other tissues and particularly in 
muscle. In the southern hemisphere, 
where fallout has been less than in the 
northern, the amount of strontium in 
sheep bones is also less. It can be 
mentioned that it was ascertained in 
the L.C.C. laboratory that English 
and New Zealand lamb could usually 
be differentiated by this property. 
Figures published by the research 
group of the Atomic Energy Authority 
show that marked variations occur 
within this country due to factors such 
as rainfall and degree of chalkiness of 
the soil. 

Both strontium and caesium are 
found in cow’s milk, and this is one of 
the principal sources of human inges- 
tion of these fission products. Mea- 
surements of the amounts present in 
human bodies and in bones have been 
made in a few laboratories, and some 
of these figures were quoted in the 
M.R.C. report. More recent figures 
now available do not change the 
picture much. It appears that the 
radioactivity due to caesium in the 
human body is less than that from 
natural potassium in the body; also, 
the effect of strontium deposited in 





|human bone is less than that of 
jradium in bone, this radium being 
jderived mainly from food. 


| Persistent Discharges of Radioactivity 


| Reactors are now being operated 
\for such diverse purposes as_ the 
generation of electricity, the produc- 
tion of nuclear explosives, and the 
production of radio-isotopes for medi- 
|cal and industrial purposes, the plants 
differing in design as well as function. 
The earlier models of reactor have 
igreater potentialities for air pollution 
|than later designs; in the early stages 
|of development the sociological impli- 
|cations of nuclear energy, and the 
ultimate benefits hoped for, were so 
far-reaching that it appeared justifiable 
|to take this calculated risk. 

| In a reactor such as the Harwell 
BEPO, the cooling air passing through 
the pile is exposed to a strong flux of 
| neutrons, and the component gases of 
}the atmosphere are activated. The 
/}one most affected is argon, which is 
present to the extent of | per cent. in 
|air. When BEPO is operating at the 
maximum power of 6 megawatts, the 
|hourly discharge of hot air from the 
200 ft. chimney contains 50 curies of 
-argon-41, an isotope with half-life 
1110 minutes. Filters remove any 
activated particulate matter, but there 
‘is no practicable method of removing 
argon. The piles at Windscale presen- 
ted a similar case on a larger scale. 
For the prolonged exposure of a 
large population to an atmosphere 
containing radio-argon, the concen- 
‘tration recommended by the Inter- 
national Commission on Radiological 
Protection as being the maximum 
permissible is equivalent to 50 curies 
per cubic kilometre of air. The efflux 
of air from BEPO is stated to be 
3-2 by 10° kg. per hour, and it can be 
calculated that a dilution factor of 
4,000 would be needed to reduce the 
radioactivity of the chimney effluent 
to the acceptable limit. Direct mea- 
surements made at Harwell® have 
shown that, averaged over a number 
of different atmospheric states, this 
degree of dilution is achieved, nearly 
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enough, at the place about 1,000 
metres downwind where the greatest 
short-period ground-level concentra- 
tion occurs. Because wind directions 
vary, the average concentration at any 
one place is very much less. It is also 
relevant to mention that the built-up 
area at the site extends only 500 
metres from the chimney so that the 
total factor of safety is large. 

It is of interest to use this experi- 
mental data to make comparison with 
a hypothetical case of a chimney of 
the same size, serving furnaces burning 
approximately 20 tons of coal an hour. 
Thus: supposing chimney gases to be 
emitted in the same volume and at the 
same temperature (50°C.) as the air 
from BEPO, and these contain 0-1 per 
cent. by volume of sulphur dioxide. 
Then: assuming the dilution factor of 
4,000 at a distance of 1,000 metres, the 
maximum ground-level concentration 
windward of this source would be 
0:25 parts per million. This figure is of 
the order to be expected from measure- 
ments of the more classical form of 
pollution. 

Although emission of radio-argon 
from air-cooled piles is unavoidable, 
precautions can be taken to limit the 
discharge of activated dust from 
structural materials, or fission products 
from surface-contaminated or leaky 
cans. Instruments give early warning 
of such troubles, and there are filters 
to retain particulate matter from 
minor mishaps. The later designs of 
reactor have closed-circuit cooling 
systems, using pressurized carbon 
dioxide in the Calder Hall type of 
plant and liquid metal at Dounreay, 
so these do not involve any discharge 
to atmosphere. 

Another potential source of pollu- 
tion which must be guarded against is 
the release of gas and vapour when 
irradiated fuel elements are dissolved 
in nitric acid for re-processing. In the 
United Kingdom the sole plant of this 
type is at Windscale, although next 
year there will be another operating at 
Dounreay. Chemical processing of 
uranium from reactors has to be 
undertaken periodically, either to 
remove the desired product, if this 


should happen to be fissile plutonium, 
or to remove fission products which, 
by their capacity for absorbing neu- 
trons, tend to “ poison’ the uranium. 
An important factor in reducing the 
activity of such gases is the time 
allowed for storage of the canned 
metal after removal from the reactor. 
A long “‘ cooling ”’ period is needed to 
reduce the activity of xenon-133 and 
iodine-131 which have half-lives of 
five days and eight days respectively. 
Xenon is chemically inert and there- 
fore difficult to remove, although 
iodine is reactive and can be scrubbed 
out. Radioactivity due to another 
inert gas, krypton-85, is not diminished 
appreciably as it has a half-life of 10 
years. If extensive use of fission 
processes continues, this gaseous iso- 
tope could cause a world-wide problem 
in a decade or so unless steps are 
taken to trap it at source. 

Radio-iodine is notoriously trouble- 
some for a number of reasons. It is 
one of the more abundant products of 
the fission process, and is also formed 
as the disintegration product of 
another volatile element, namely radio- 
tellurium. Iodine has special physi- 
ological significance as it is easily 
assimilated into the body and concen- 
trates in the thyroid gland. When 
present in the atmosphere it contamin- 
ates pasture and hence milk. Because 
of the possibility of ingestion by this 
indirect route it has been estimated® 
that the maximum permissible concen- 
tration in air based on inhalation risk 
should be reduced by a factor of the 
order 1,000 in the case of persistent 
atmospheric pollution by radio-iodine. 
It is probable that with strontium, 
caesium, and some _ other radio- 
isotopes, ingestion through food chains 
is again the prime consideration, and 
the limits defined by the I.C.R.P. as 
being tolerable for breathing are not 
sufficiently stringent where there is 
widespread pollution of the atmo- 
sphere. 


Accidental Release of Radioactive 
Matter 

The Windscale accident gave a 
salutary reminder that, despite the 
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care and skill with which nuclear 
installations are designed and con- 
trolled, -the “unexpected can still 
happen. “At “the> samé! me “tg 
reassuring that this major accident, 
though causing irreparable damage to 
the reactor, was not destructive of life 
or limb nor was there any demon- 
strable harm to health. In terms of the 
stringent standards which are applied 
to radioactive matter, the degree of 
pollution of the nearby countryside 
was serious, and to avoid any possible 
hazard about a quarter of a million 
gallons of milk was sent to waste. 

An official report’ on the cause and 
nature of the accident is available, and 
it has also been stated*® that compara- 
tive measurements were made of the 
extent to which the air had been 
contaminated in various parts of the 
country. For this survey, smoke 
filter papers for the relevant dates 
were collected from authorities who 
collaborate in the D.S.I.R. investiga- 
tion of atmospheric pollution, and 
their activity was measured in a 
standardized manner in the L.C.C. 
laboratory. The results showed that 
the radioactive matter discharged 
from the Windscale chimney had 
travelled in a south-easterly direction 
as a diffusing cloud. A fortunate 
circumstance was the absence of any 
appreciable rainfall over the country 
as a whole. 

An electrostatic filter is employed at 
County Hall to separate material for 
analysis from several thousand cubic 
metres of air. However, it was found 
on this unique occasion that alpha, 
beta, and gamma activity, attributable 
to various components of the acciden- 
tal discharge, was measurable on 
filters through which a single cubic 
metre has been passed. In such 
measurements allowance has to be 
made for the natural radioactivity. 

Filters in the Windscale chimney 
prevented much of the ‘“‘ smoke” 
liberated from the overheated region 
of the pile from escaping to atmo- 
sphere, although they could not so 
effectively hold back volatile con- 
stituents such as tellurium and iodine. 
For this reason, and because of the 


| already mentioned, 
| focused on iodine as the primary 





im. air 
attention was 


low tolerance concentration 


contaminant. The isotopes concerned 
emit gamma radiation which is 
sufficiently penetrating to be detected 
in a fairly large bulk of milk so that 
direct measurement of the amount in 
a churn was feasible. If the permissible 
limit had been determined by the 
content of plutonium or strontium, 
field testing would have been much 
more difficult. 


London deliveries of milk were 


| found for a short period after the 


accident to contain detectable amounts 
of radio-iodine, but these did not 
exceed 0-01 microcurie per litre. No 
restrictive action was taken as the 
iodine did not exceed one-tenth of the 
amount considered to be safe for 
consumption over a limited period. It 
was estimated in the same laboratory 
that the total amount of radio-iodine 
inhaled by an individual in any large 
centre of population was not much 
more than 0-01 microcurie; the 
maximum figures of the data available 
related to Lancashire and the West 
Riding. This “ dose’ can be viewed 
in the light of the fact that amounts of 
radio-iodine ranging from aé_ few 
microcuries to several thousand micro- 
curlies are commonly administered for 
medical purposes. Comparison can 
also be made with the fact that the 
permanent radioactivity of the human 
body, due mainly to natural potassium 
is about 0-1 microcurie. 


Monitoring of Radioactivity 


The Windscale accident of October 
1957 is the sole example in this country 
of loss of control in the operation of a 
reactor. Although the specific occur- 
rence was obviously not anticipated, 
the implications of such a release were 
well recognized and had been discussed 
in terms which closely foreshadowed 
the event at the 1955 Geneva Confer- 
ence on atomic energy. Reactor 


accidents causing greater environmen- 
tal contamination and perhaps even 
loss of life can be envisaged, as is the 
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case with many industrial undertakings 
dealing with hazardous materials and 
discharging chimney effluents. It is 
therefore reassuring that, following the 
advice of the Fleck Committees, 
action is being taken to reinforce 
health and safety measures. At the 
same time the need is acknowledged 
for close liaison between reactor 
Operators and authorities in the 
vicinity who have responsibility for 
public safety. 


At present the Atomic Energy 
Authority itseif is the only body 
having, on the requisite scale, the 
trained staff and instrumental facilities 
needed to monitor acute or chronic 
cases of radioactive contamination, 
and it may be thought that some 
benefit might derive from having one 
or more independent authorities 
equipped to collaborate in such 
checks. At certain levels this work 
would be within the competence of 
larger health authorities, having labor- 
atory facilities, although it would be 
desirable to have direction and co- 
ordination at central government level 
by specialists in the subject. 


The approach towards clean air is 
being made on many fronts. Good 
progress is being made in the reduction 
of smoke, although the problems of 
eliminating sulphur and nitrogen 
oxides seem intractable. There is 
every hope and prospect that in years 
to come fossil fuels will be largely 
replaced by nuclear sources of heat 
and electricity, obtained through in- 
herently safe devices, possibly using a 
thermal fusion process. It is therefore 
logical and appropriate for this 
Society to initiate or support any 
steps which may mitigate the present 
potential hazards from nuclear instal- 
lations, and to hail with enthusiasm 
the advent of clean and safe processes. 


(The author acknowledges with 
thanks permission given to quote from 
reports of the Scientific Adviser to the 
Medical Officer of Health, London 
County Council, and wishes to state 
that the opinions here expressed are 
those of the author and not necessarily 
those of the London County Council.) 
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AN AUTOMATIC SMOKELESS STOKER 
FOR CENTRAL HEATING 
by 


D. V. Brook and 
S. A. Burke, A.R.C.S., B.Sc., Ph.D., M.Inst.F. 


(British Coal Utilization Research Association) 


HE problem of firing central heat- 
ing boilers in blocks of flats, public 
buildings and similar premises has 
become more difficult with the passing 
of the Clean Air Act. Hand firing 
with large coke is still possible, of 
course, but even before the passing of 
the Act there was a tendency for hand 
firing to be replaced by mechanical 
stokers in order to avoid high labour 
charges. Most of these mechanical 
stokers used coal, because of various 
economic and technical factors. 
Under the Smoke Control Areas 
(Exempted Fireplaces) Order, 1957, 
fireplaces designed or adapted for the 
combustion of liquid fuel are exempted 
from the provisions of Section 11 of 
the Act (which relates to smoke con- 
trol areas), provided that they are so 
installed, maintained and operated as 
to “‘ minimize’ the emission of 
smoke. No similar exemption has yet 
been given to any mechanical stokers 
for firing coal, but clearly some 


92 


provision will have to be made if it 
can be shown that certain types of 
mechanical stoker can burn coal with 
very little smoke emission. It is 
obviously undesirable from _ the 
national point of view that the smoke 
control areas should be made depen- 
dent upon imported oil while supplies 
of coal are freely available. 

It should be remembered, moreover, 
that there is substantially less sulphur 
in coal than in the oil used for larger 
heating installations, and that some of 
the sulphur in coal remains behind in 
the ash. So far as atmospheric 
pollution by oxides of sulphur is 
concerned, therefore, coal may be 
preferable, even taking into account 
the fact that a ton of oil is thermally 
equivalent to more than a ton of coal. 

Since smoke control areas will 
largely be created in city zones 
containing a substantial proportion of 
large residential, commercial and 
public buildings, the heating require- 





ments of these buildings constitute a 
major problem for the owners and for 
the local authorities (who are fre- 
quently also the owners). 


It must be assumed that a high 
degree of smokelessness will rightly be 
demanded from any firing equipment 
in a smoke control area, and that 
mechanization will not in itself be 
considered a sufficient proof of suit- 
ability. Mechanization and automa- 
tion should be judged not only by 
their ability to reduce the cost of an 
attendant skilled fireman, but also by 
the extent to which they provide 
substantially smokeless operation by 
automatic means which are indepen- 
dent of the human element. 


The Domestic Appliance Depart- 
ment of the British Coal Utilization 
Research Association has been work- 
ing on this problem for some time, 
since special design and operational 
factors arise with the very small 
mechanical stokers required for central 
heating in residential premises. The 
present Report is a brief indication of 
the progress being made, particularly 
in relation to smoke emission. 


Attention has been focused on the 
chain grate type of stoker, for two 
reasons. In the first place it is the 
kind of stoker which has achieved the 
greatest degree of smokelessness in 
large industrial units. Secondly it can 
| burn with ease the small coals 
(4 in.—0) which are likely to form an 
increasing proportion of the total 
output as mechanized methods of 
mining extend. There is also the 
advantage, of course, that the smaller 
sizes of coal offer a greater financial 
incentive to offset against the cost of 
mechanical stokers. In spite of this 
the design of the stoker and its control 
system have to conform to much 
stricter cost standards than are per- 
missible with the larger industrial 
versions. 


It has been assumed that, in order to 
bear comparison with oil firing, the 
mechanical stoker for a block of flats 
should need only occasional attention 
from an unskilled man. In fact the 
aim has been to reduce the human 
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operations to the bare minimum of 
trimming the coal bunker occasionally 
and removing the ash every 12 hours. 
Additional mechanization to obviate 
the need for these operations would 
probably be uneconomic, as_ the 
number of man-hours involved is 
small. The modern trend is to group 
blocks of flats into “estates’’; in 
these cases labour has to be provided 
for such jobs as grass cutting in 
summer, and there is usually no 
difficulty in finding two or three 
man-hours per day for unskilled work 
at the heating plant in winter. Any- 
thing which required frequent atten- 
tion by a skilled fireman would be 
viewed with great disfavour, however. 

Preliminary work in the B.C.U.R.A. 
laboratories with a miniature chain 
grate stoker showed that special 
design considerations were involved 
with grates of such small width, since 
the “side effects’? became more 
predominant than is the case with 
larger industrial versions. There was, 
moreover, the problem of achieving 
** banking ’’ at one tenth the normal 
full rating of the stoker. This meant 
that the fire had to be retracted under 
the ignition arch, leaving part of the 
grate uncovered by fuel, whereas 
industrial chain grate stokers are not 
expected to achieve such a wide load 
range and can be operated in such a 
way as to keep the grates covered 
along their whole length. The neces- 
sity for operating with part of the 
grate uncovered introduced the need 
for some automatic means of restrict- 
ing the area of grate through which 
air was blown, since otherwise the 
efficiency of the unit would suffer 
severely. 

The degree of smokelessness in the 
early model was definitely not good 
and it was found necessary to redesign 
the ignition arch and guillotine 
assembly, and to devise different 
means for the introduction of secon- 
dary air. 

Stokers were then constructed in the 
B.C.U.R.A. workshops and to new 
designs by the research staff. A 
photograph of one of these units is 
shown in Fig. 1. The grate width in 


Fig. 1. Experimental Stoker and Boiler 


this case is 18 in., and the stoker is 
shown in the 1,324,000 _ B.t.u./h. 
sectional boiler which it is designed to 
heat. 

The automatic fuel-recording hopper 
above the stoker, the elaborate instru- 
ment panel and the calorifiers and 
cyclone dust catcher in the background 
are, of course, purely for experimental 
purposes and would not be necessary 
for an actual installation in a block of 
flats. The coal conveyor feeds coal 
directly from the storage bunker to the 
stoker and operates automatically 
according to the amount of fuel 
required. 

These stokers incorporate novel 
means of automatic control. The 
usual industrial system of fuel/air 
ratio control necessitates human 
adjustment when either the fuel 
characteristics change or there is a 
variation in the combustion conditions 
(such as air leakage at the sides of the 
grate). 

In a fully automatic stoker means 
must be provided to ensure that at no 
time does hot unburned fuel get 
discharged over the rear end of the 
grate with the ash; this could be 
caused by having too little air. On the 
other hand there must never be a large 
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amount of excess air blowing up 
through an uncovered rear portion of 
the grate when the length of fuel in 
combustion decreases. 

Fig. 2 shows the interior of an 
18 in. stoker with the chain grate 
removed. The length of grate to 
which primary air is supplied is varied 
by means of dampers which are 
automatically adjusted according to 
the length of fire on the grate. The 
amount of primary air is also adjusted 
by the same means. These control 
methods have been the subject of 
recent patent applications and will be 
published when the development work 
is completed. 

It is sufficient at this stage to report 
that there are excellent prospects of 
completely automatic operation. What 
is perhaps more important in the 
present ..context _is.. the -degtee Jon 
smokelessness achieved. Fig. 3 shows 
the optical density of the smoke in the 
14 in. stack for a series of burning 
rates from banking at 16 Ib./h. to full 
rating at 160 lb./h. 

It, will..be..seen . that the, optical 
density is at no time greater than 0-03 
(7 per cent. obscuration), and when 
one considers that Ringelmann 2 
corresponds to 50 per cent. obscura- 
tion (optical density about 0-3), it will 
be appreciated that a high degree of 
smokelessness has already been 
attained. That this is not due to 
dilution of the chimney gases by large 
quantities of excess air can be seen 
from the corresponding CO, figures 
on the same graph. Where zero smoke 
emission is shown in Fig. 3 the smoke 
density is so low that it cannot be 
detected even with the very sensitive 
recorders which have been developed 
for research purposes by B.C.U.R.A. 
At low and medium burning rates the 
smoke is completely consumed by the 
combined effect of the primary and 
secondary air, the latter issuing as 
preheated jets from openings in the 
hot ignition arch. Further research is 
likely to reduce even more the very 
small amount of smoke emitted at the 
higher burning rates. 

These small automatic stokers are 
not yet commercially available and the 
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question of their manufacture can only 
be considered when the development 
work is satisfactorily completed, both 
in the Leatherhead laboratories and in 
field trials. 

The potential market for such a 
stoker is large. Figures supplied by 
the manufacturers of cast iron sectional 
heating boilers in the range 500,000 
B.t.u./h. to 2,000,000 B.t.u./h. indicate 
that about 5,500 of such boilers are 
manufactured each year, and that 
about 95,000 are now in use. If all 
these boilers were to use coal, the 
annual consumption would be about 
12 million tons. 


Clearly there would be certain types 
of installation where a_ coal-fired 
stoker would not be practicable even 
if automatic, for reasons of fuel 
storage, non-availability of labour, or 
other factors. The size of the gross 
potential tonnage shows, however, 
that this is a problem affecting the 
national fuel economy as well as the 
implementation of the Clean Air Act. 

This work is part of the programme 
carried out in the Domestic Appliance 
Department, and the paper is published 
by permission of the Director General 
of the British Coal Utilization Research 
Association. 


Discussion 


C. H. G. Hayward (Edwin Danks & Co., 
Ltd.) stated that he had been interested to 
hear Dr. Burke’s presentation of his paper 
and to say that he was astonished with the 
contents would be an under-statement. 

Towards the end of the paper it was 
stated that the stoker was not yet com- 
mercially available and this had been 
again repeated by Dr. Burke. The im- 
pression, therefore, might be gained that 
a small chain grate stoker of this type was 
something new. Apart from the fact that 
his Company had provided B.C.U.R.A. 
with the original stoker on which most of 
the present paper was based, there were at 
least 100 of these stokers in operation. 
The 18 in. grate referred to was the width 
always used, due to the fact that the 
stoker usually had to fit into an existing 
hand firing door. He had not had 
an opportunity of seeing the latest 
B.C.U.R.A. stoker but from the photo- 
graph in the pre-print it appeared to 
incorporate features which were part of 
the orignal design and which were the 
subject of patents held by his Company. 
The need for automatic control had 
always been recognized, particularly for 
low load operation, and this was, in fact, 
a standard part of their equipment. 
Automatic handling of coal and ash was 
a very difficult problem, even in the 
larger stoker. The small stoker presented 
an even greater problem as the cost might 
not only be greater than the cost of the 
stoker but even greater than the cost of 
the boiler. 

In considering the small stoker for 
heating offices and small industrial and 
commercial premises it was sometimes 
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found that due to the cost of delivery of 
the small amount of fuel burnt, and the 
additional cost of removing the ash from 
the usual basement, the stoker was at a 
disadvantage. This, of course, applied 
mainly to very closely built up areas, and 
particularly in the southern part of the 
country where the delivery price of coal 
was very high. Where these difficulties 
did not exist an appreciable saving could 
be made. The grouping of blocks of flats 
referred to in the paper was, of course, 
very common in Scandinavia but in these 
cases the heating boilers were considerably 
larger than those which could be equipped 
with these very small stokers. There was, 
however, a demand for these machines in 
the horticultural industry where fuel 
costs were the second largest item in total 
production costs. In addition to making a 
very substantial reduction in fuel costs 
this type of equipment also completely 
met the requirements of the Clean Air 
Act. These machines were also being used 
in certain types of industrial furnaces 
where dark smoke emission was often a 
problem. : 

With regard to Mr. Goodfellow’s 
following remarks on underfeed stokers, 
Mr. Hayward pointed out that with 
unsatisfactory operation it was possible to 
make considerably more smoke with oil 
firing than with mechanical stokers using 
solid fuel. 


J. Goodfellow (C.P.H.I., Leeds) speaking 
on what he described as the ill advised 
campaign for the exemption of underfeed 
stokers in proposed Smoke Control Areas 
said that an unconditional exemption 








would leave the reputation of the appliance 
in the hands of any conscienceless user, 
who chose to continue using it in a state 
of disrepair, or who took no steps at all to 
secure the proper rank of fuel. 

We had been assured, on the highest 
authority, that well maintained underfeed 
stokers, when using the correct rank of 
bituminous coal, were virtually smokeless. 
If that was a statement we could accept, 
then there was no case for the exemption 
of underfeed stokers, and the efficient user 
of the underfeed stoker had nothing to 
fear in a smoke control area, and needed 
no special defence. But local authorities 
must not be deprived of their power to 
deal with the inefficient and careless user 
who would sabotage the smoke control 
area and dishonour the reputation of a 
most useful appliance. 


A. Houlbrooke (Public Analyst, Stafford- 
shire C.C.) said that the papers read by 
Dr. Reid and Mr. Courtier showed how 
important it was that they should preserve 
a sense of proportion regarding the 
relative effects of the different types of 
atmospheric pollution. While radioactive 
** fall-out ’? was news it was, nevertheless, 
obvious that the incidence of respiratory 
| disease was many thousands of times 
greater than injury, or risk of injury, due 
to radio active material. It was ludicrous 
—but also dangerously misleading—to 
hear prominent women speakers wailing 
about the months of agony suffered by 
| mothers-to-be at the prospect of bearing 
children who would be damaged by radio 
active “‘ fall-out ’’! 

Mr. Courtier stated what the L.C.C. 
was doing as regards the detection and 
measurement of radio active matter. It 
{should be realized that other local 
}authorities had available the scientific 
}personnel who, if mecessary, would 
| undertake similar work in their own areas. 


‘Dr. S. R. Craxford (Fuel Research 
| Station) referred to Fig. 5 in the paper by 
|Mr. Pindard and Dr. Wilkins, which 
| shows the concentration of smoke in the 
City of London to be very much less than 
in the surrounding boroughs, and said 
that this demonstration of the value of a 
smokeless zone indicated that dispersion 
lof smoke in an upward direction by 
atmospheric turbulence is more important 
‘than sideways drift near ground level. 
This was confirmed by Fig. 7, which 
| showed that a persistent low level inversion 
‘increased the concentration of smoke in 
)the City in such a way that according to 
the figure it no longer formed an island 
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site of relatively low pollution surrounded 
on all sides by more polluted areas; under 
these conditions sideways drift becomes 
the more important factor. This raised 
the question as to whether many “‘ smoke- 
less zones’? or ‘“‘ smoke control areas ”’ 
could fulfill one of the main functions for 
which they. were antroduced,:i.e.,:7 to 
protect their inhabitants from the building 
up of itarge concentrations of smoke 
during temperature inversions. Incident- 
ally, in the case of the City, too much 
emphasis should not be placed on the 
** smokeless zone ’’; emission of smoke in 
the City has always been low and of the 
three smoke filters marked in the City 
area in Fig. 5, the only one that had been 
in operation for more than three years 
showed just as low smoke concentrations 
ten years ago as it did today. 

Dr. Craxford also referred to the point 
raised by speakers in the discussion as to 
the dangerous constituents of smog, and 
said that more careful consideration 
should be given to the possibility that 
ammonium sulphate aerosols were among 
the more harmful, as first suggested by 
Dr. Hemion. Ammonium sulphate is 
strongly acid and could form points of 
acidity in the lung that could cause 
damage before they could be neutralized 
by the body fluids. By itself, sulphur 
dioxide oxidizes very slowly in the air but 
when combined with ammonia the rate of 
oxidation is rapid, so that the high 
sulphate concentrations observed during 
smog were more likely to be due to 
ammonium sulphate than sulphuric acid. 
In town air most of the ammonia probably 
arises from coal fires in amounts roughly 
proportional to the amount of smoke, so 
that the observed correlation of mortality 
with smoke concentration was consistent 
with the view that ammonium sulphate is 
responsible for the deaths. It is not 
inconsistent with the view that neutraliza- 
tion of the air with ammonia, which 
required more than the stoichiometric 
quantity, might give relief to bronchitics 
during smog, but it suggested that 
particular care should be taken to ensure 
that sufficient ammonia was added, or the 
mixture might be more dangerous than 
the original polluted air. 


G. W. Dhenin (Deputy C.P.H.I., Bath) 
expressed his pleasure at such a unique 
contribution as given by Mr. Courtier at 
this informative technical session on air 
pollution. The Conference Committee 
was to be commended for its progressive 
and far sighted outlook in including such 
a paper in which the hazards to health 


from airborne radio-activity were placed in 
their proper perspective and in direct line 
with the objects of the Society in desiring 
Clean and Safe Air. 

Mr. Dhenin said that we should be very 
thankful that the new industry had grown 
up with such a strict scientific control and 
with such a large factor of safety. 
Instrumentation in research plant and 
power stations was first class and 
adequate; might it always be so. He 
wondered, however, whether some such 
recording instruments should be main- 
tained in the vicinity of groups of smaller 
factories and plant where radio-isotopes 
were used in various processes. 

It was fair to say that the most likely 
source of radio active airborne pollution 
was from the nuclear fuel reprocessing 
factories such as Capenhurst, rather than 
from the reactors themselves and the use 
of radio-isotopes. 

Any increase in the level of radiation 
deliberate or accidental, was a serious 
matter. They could only withstand a 
fairly small amount of radiation and when 
radio-active material got inside the body 
by ingestion, inhalation or through cuts 
and bruises, then it was far more 
dangerous. 

The commencement of the present 
nuclear age was in direct contrast to the 
beginning of the industrial revolution 
when anyone who wanted power could 
use coal freely, and no one seemed to 
realize that pollution from coal was any 
more than merely objectionable. 

Fortunately the technique of the new 
power industry was in the hands of 
experts who might be trusted to never lose 
sight of the dangers. 

Many local authorities were carrying 
out routine smoke filter sampling. Mr. 
Dhenin wondered how many of these 
authorities had been asked to submit 
these filter pads for tests for radio 
activity and had there been established a 
datum line for various parts of the 
country. 

When nuclear energy plants and their 
ancilliaries became more numerous and 
the use of radio-isotopes extended, ques- 
tions involving the health hazards would 
certainly have to be externally supervised, 
and by “‘ externally ’’ was implied outside 
the perview of the Atomic Energy 
Authority, and that would involve Local 
Authorities who had the necessary 
facilities and staff. Perhaps monitoring of 
food, water, soil, plants and animals as 
well as the air might be then indicated. 

Mr. Dhenin asked Mr. Courtier to give 
the Conference some idea of the type and 
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scale of monitoring which was already 
being carried out at the Scientific Adviser’s 
Department, London County Council 
and whether collation of results for all 
over the country would be possible. 


K. L. Spence (Assistant County Health 
Inspector, Warwickshire C.C.) said that 
he was afraid that from what he had 
heard during the conference all we might 
obtain was a ‘‘clear atmosphere’’ not 
clean air. His experience of clean air or 
the lack of it had been obtained the hard 
way. Seventeen years ago he came out of 
the army with asthma, which, by the use 
of anti-histamines, etc., was kept under 
control. But—in spite of the suggestion 
that sulphur dioxide was not harmful 
unless in the presence of smoke or grit, he 
could assure the speaker that he could 
certainly feel the effects of a sulphur 
polluted atmosphere. 

Mr. Spence said he would like to 
appeal, not as an Officer of a Local 
Authority, but on behalf of Dr. Reid’s 
‘““ respiratory cripples,’? to our scientists 
and industrialists to tackle the problem of 
sulphur and its oxides. He referred to 
Dr. Reid’s closing words in his paper 
**... man has as much power to prevent 
as to cure disease’ and suggested there- 
fore, that it should not be beyond their 
powers to reduce the sulphur content of 
all our fuels, and thus with the control of 
smoke and dust emissions have a truly 
clean air. 


Dr. W. J. D. Cooper (M.O.H., Central 
Gloucestershire United Districts) said 
that they in Public Health were always 
recognized as the guardians of health of 
their local population. Yet, in relation to 
the potential dangers to health from radio- 
activity they were kept in the dark. Ata 
conference on ‘“‘ Radiation Hazards and 
Public Health’? which he attended in 
April, Sir Ernest Rock Carling said 
“since radio-active hazards were not 
detectable by any of the senses, the 
Medical Officer should know the where- 
abouts of potential dangers.”’ 

How could they know where the 
potential dangers were in their areas if 
there was no information available. It 
was for that reason that he made a plea 
for the registration by Local Authorities 
of all users of radio-isotopes in industry 
and where used for other purposes. 

Dr. Cooper said he was amazed the 
previous week when he read in _ his 
Medical Officer of a startling report from 
the Radiological Protection Service on 
the state of one luminizing shop, showing 








that in that particular establishment, 
through ignorance of the real nature of 
the hazard—*‘ the linoleum top of the 
desk was found to have surface con- 
tamination sixty times greater than the 
recommended maximum; the facing edge 
of the luminizer’s bench one hundred and 
fifty times; the lampshade eighty times; 
the seat of the luminizer’s chair sixty 
times; the back of the seat forty times and 
the cover of the log book sixty times.”’ 

He had also heard of outworkers 
receiving luminizing work in their own 
homes, where even their children can 
become contaminated with that dangerous 
material. 

When that could happen in the factory, 
he wondered where the radio-active waste 
material was disposed of and what water 
supplies it was likely to contaminate. 

Dr. Cooper said he was the Medical 
Officer of Health to five Local Authorities 
in Central Gloucestershire and although 
there was no Official information he knew 
that radio-isotopes were being used in 
some of the small engineering industries 
in that area. In his area there was also 
under construction an Atomic Power 
Station at Berkeley. In relation to that 
they were now organizing a Liaison 
Committee with the Central Electricity 
Generating Board, which might prove 
very useful in co-ordinating the interests 
of public health. . 

It was rather startling to think that in 
pre-war days the total radium in the 
world amounted to 2,000 curies and today 
the amount of radio-activity in some of 
the nuclear power stations would be as 
much as 300 to 500 megacuries. 

He realized that the hazard depended as 
much on containment and mode of 
handling as on the amount concerned, but 
in view of the method of handling that he 
had mentioned earlier, he felt that he 
must make a strong plea to this important 
Conference that a resolution be sent to 
the Ministry of Housing and Local 
Government for the Registration already 
mentioned. 

He suggested that the Resolution might 
read: 

“THAT this Conference requests 
H.M. Government to expedite legisla- 
tion whereby users of radio-isotopes 
must register with the Local Authority.”’ 
The Chairman stated that it would not 

be in order for the suggested Resolution to 

be moved, as previous notice had not been 
given. 


Dr. E. T. Wilkins, replying to Dr. 
Craxford, said it could not be concluded 
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from the results given in the paper that a 
smokeless zone was ineffectual during 
smog. From Fig. 7 it would be seen that, 
during the smog, the area of maximum 
pollution did not cover the City on that 
occasion; but, it might well have done if 
the City had not been smokeless. Evidence 
that a smokeless zone did, in fact, remain 
less polluted during smog could be seen in 
the deep indentation in the smoke 
contours of Fig. 7 in the region of the 
open spaces of Kensington and Westmin- 
ster. That this should be so is not 
surprising because during smog there is 
generally little wind or atmospheric 
turbulence which alone can cause pollu- 
tants to drift into a smokeless zone. 

Dr. Wilkins thought that owing to the 
paucity of earlier information it was not 
possible to show whether or not changes 
in average air purity accompanied the 
establishment of the smokeless zone in the 
City in 1955. However, it appeared from 
the paper that the degree of pollution in 
any area depended largely on the amounts 
of pollutants emitted into atmosphere in 
that area; consequently, if smoke emissions 
had decreased in the City as he believed 
they had, there must have been a corres- 
ponding decrease in pollution. 


Dr. D. D. Reid, replying, thanked Dr. 
Craxford and Mr. Spence for their 
suggestions on the relevance of the effects 
of ammonium sulphates and sulphur 
dioxide. Both these aspects of air 
pollution in relation to respiratory 
disease were being investigated. 


G. B. Courtier in his reply to the discussion 
said that speakers had been in agreement 
that local authorities ought to be kept 
informed about potential and actual 
radio-active contamination in their areas. 
Experience in the Scientific Branch of the 
London County Council indicated that 
the assessment of contamination in food 
and water could only be undertaken 
through specialized laboratory investiga- 
tions and it would not in general be 
feasible for Public Health personnel to 
carry out monitoring. However, several 
public analysts were now being equipped 
with radio-chemical apparatus, and they 
would be in a position to make tests 
supplementary to those at present under- 
taken by the Atomic Energy Authority’s 
research . stations and those of the 
responsible government departments. If 
there should be any abnormal happening 
giving rise to an appreciable degree of 
airborne contamination, the standard 
smoke filters in continuous use in many 


areas of the country would be a valuable 
aid to monitoring. 


Dr. S. A. Burke (replying) said he felt that 
answers were necessary only to the points 
raised by Mr. Hayward. It was true a 
12 in. stoker had been constructed for 
B.C.U.R.A. by Mr. Hayward’s company 
in 1954, but the results obtained with it 
were most certainly not those reported in 
the paper. Indeed the use of this early 
stoker had soon been abandoned and 
several years of research had _ been 
necessary since then; the results in the 
paper were obtained with stokers of 
greatly modified design, which had, in 
fact, been constructed by B.C.U.R.A. He 
did not think it would be fair to report 
the results obtained with the first unit. 
He emphasized that the latter units 
were of a type which was not yet 
commercially available; they embodied 
methods of control which were quite 


novel, and the patents on which were held 
by B.C.U.R.A. The new control system 
aimed to achieve a much greater degree of 
automatic operation than any chain grate 
stokers being marketed at present. 

As regards ash disposal, Dr. Burke said 
that under the Public Health Acts, 1936, 
local authorities had a duty to remove all 
refuse, including ash, from domestic 
premises; this included blocks of flats. 
In Britain such flats were usuaily heated 
by sectional boilers of the type referred to 
in the paper, even where severai blocks 
were grouped together. 

He was well aware of the value to 
market gardeners of these heating boilers 
and stokers, but he had not mentioned it 
in the paper, because he did not think it 
was relevant. The paper concentrated on 
the requirements of Smoke Control 
Areas, which were much more difficult to 
satisfy than the standards set by the Clean 
Air Act for other parts of the country. 
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The Ninth Des Voeux Memorial Lecture 


Clean Air, Urban Amenity 
and the Growth of Towns 


by 


Sir William Holford 
D.Arch., F.R.I.B.A., M.T.P.I. 


Introduction 


ECENTEY, in: Central. Africa, I 

had the opportunity to visit 
some of the sites chosen by the 
original Bushmen for their encamp- 
ments. I noticed that while the lip of 
the cave or the shelf of rock on the 
side of the hill gave them a strategic 
view over the surrounding country 
and its game, some of the sites also 
made use of fissures and chimneys in 
the rocks behind, through which the 
tell tale smoke of their own fires 
could be carried through the hill and 
dispersed some distance away. 

I am not one who believes that 
history repeats itself; but I cannot 
| help being struck by the way in which 
certain basic human _ requirements 
keep recurring through the centuries, 
not always in the same way or for the 
same reasons; and invariably calling 
out a new technical response from the 
age in which they reappear. 

Last year Sir Graham Sutton gave 
you an exceptionally interesting address 
on Meteorology and Air Pollution 
He began by doubting whether we 
snould, ever... .,entirely control the 
natural processes by which noxious 
substances emitted into the air are 
diffused. The real remedy ’’, he went 
on to say, “is to stop putting such 
substances into the atmosphere, but 
since, at the present time, this is a 
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counsel of perfection, we are justified 
in inquiring closely into what happens 
to the foreign matter when it has 
been introduced.”’ 

In the light of the knowledge and 
skill then prevalent, the primitive 
hunters must have known as much 
about airflow and smoke diffusion for 
their own purposes as Sir Graham 
Sutton does for his; and the more 
serious reason why I have made this 
somewhat mischievous comparison is 
because the phrase “‘a counsel of 
perfection ’’ illustrates so well the 
dilemma in which town builders have 
been placed ever since town building 
began. Unpolluted air must always 
have been desired in the building of 
huts, camps, castles and—eventually 
—cities. Homer is the first of a long 
line of storytellers, architects and 
scientists who have told us so. 

Even when chimneys were out of 
fashion in the building of the great 
classical country houses of the 
eighteenth century, the ingenious 
Colen Campbell, at Mereworth in 
Kent, took all the flues from the 
fireplaces round the ribs of his central 
dome and out through a copper 
cupola at the top. 

The difficulty is that while private 
comfort and private amenity are often 
available—though sometimes at great 
cost—public comfort or public amenity 
of the kind required when *“‘ men come 


together in cities’’, as Aristotle said, 
**to live the good life’’, are always 
subject to more imperative require- 
ments of the community, such as its 
defence, or its economic subsistence. 

But you have not asked me to talk 
about town building in the past, nor 
about the way in which _ historic 
towns have avoided or endured the 
hazards of smoke and fog and sulphur 
dioxide. You have asked me to talk 
about air pollution, in relation to 
town planning; and although no one 
concerned with the study of environ- 
ment can escape the past or ignore 
its lessons, yet the accent is clearly on 
what can be done, now and in future 
to give back clean air to a country 
that is becoming ever increasingly 
urban and industrial. This, at least, 
is what I understand to have been 
Dr. Des Voeux’s objective, sixty years 
and more ago; and it is the theme of 
the Lectures which you have instituted 
in his memory. I am glad that you 
have devoted the ninth in the series to 
town planning, especially as the 
subject of town planning, as it is now 
understood, is a newcomer when 
compared with the subject of smoke 
abatement. Although I can tell you 
nothing of scientific importance—as 
some of my predecessors have done—I 
shall try to draw some interesting 
parallels between our _ respective 
activities. 


Town Planning: A Comprehensive 
and Continuous Process 


Perhaps the best way to establish 
these parallels is to make clear some 
differences; and they are very great. 
Clean air is at any rate a finite and 
foreseeable objective—like winning a 
campaign in a war. To win a cam- 
paign does not solve a _ nation’s 
problems, as we have good reason to 
know. But it completes one operation 
and provides an approach to the next 
one. Similarly, the elimination at 
source of the greater part of our air 
pollution by industrial and domestic 
waste, would still leave problems of 
temperature inversion, frost pockets 
and fog. But at least one arduous 


operation would have been successfully 
concluded, and the Society could once 
again—and most honourably—change 
its name! 

Town planning has no finite objec- 
tive in this sense. In its modern form 
it is a formal and continuous process 
for regulating the use of land, con- 
trolling various aspects of our physical 
environment and providing opportu- 
nities (and sometimes designs) for new 
construction and development. It is 
inexact as a science, and as an art, 
imperfect and somewhat tentative. 
Nevertheless it provides a method— 
the only one our urban and industrial 
society has evolved—whereby waste. 
friction and inconvenience in our 
daily movements can be progressively 
reduced, ever larger populations 
accommodated, the amenities preser- 
ved and extended, and more reasonable 
—if not more imaginative—settings 
created for our life and our work. 

Along this line of progress the 
achievement of clean air in town and 
countryside would be a major victory. 
In this paper I hope to show that when 
working to a vast and many-sided 
programme, such as town and country 
planning, the only way to show results 
which will encourage the public—or 
should I say ourselves, in our public 
capacity—to take further steps towards 
the Ideal City, which from time to time 
we dream of but never reach, is to 
mark the milestones as we go along. 
The achievement of smokeless air 
would represent such a milestone; and 
it is still some way off. But beyond it 
are further milestones on the same 
road: how to deal with the products 
of the internal combustion engine 
(four million gallons of petrol a day 
are consumed in Los Angeles?); how 
to dispose of atomic wastes, as Dr. 
Bronowski forecast in his 1951 Lec- 
ture*; how to ‘supersede cooling 
towers; how to cleanse our rivers. 

These and many other technical 
problems are with us, and _ their 
complete solutions still lie ahead. 
They are inseparable from the prob- 
lems of social waste in which town 
planners and urban sociologists are 
now deeply involved, such as traffic 
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congestion, the uneconomic nature of 
the long journey to work, and the rate 
of obsolescence of dwellings. 

It is clear that the town planner 
must look to the scientist and the 
industrial technologist to find solu- 
tions to specific technical problems. 
These will all make for the better 
physical climate and the more produc- 
tive environment for which he is 
trying to plan. But, in return, the 
town planner can contribute some- 
thing from what I can only call—and 
you must excuse the jargon—his 
inter-disciplinary experience. He can 
also suggest some of the techniques of 
collaboration; for the technical 
advances have to be carried out 
within the framework of economics, 
of law and public administration, and 
of social custom, which all regulate 
the pace of planning and of any 
subsequent development which results 
from it. And if you ask what particular 
interest an architect has in this 
process, my reply is that the architect 
is trained to it, even though his 
responsibility, as an architect, may 
not go beyond an individual building. 
The essence of his training is design— 
that is to say, the method by which 
a number of technical means are used 
for aesthetic ends. This is funda- 
mentaily the same process as that of 
the painter and sculptor; only that 
the means of designing buildings— 
and still more a housing estate or a 
town—are more complex and _ less 
personal than those in the fine arts. 
They are also more highly organized 
from a social point of view and need 
more elaborate co-ordination. 

In short, the end product of the 
town planner’s research and designs, 
and of the presentation of his propo- 
sals, must be visible as buildings, 
landscapes and roads, or as patterns 
of settlement and land use. 


A Chart of Town Planning Activities 


In so far as such a process can be 
systematized, town planning—in a 
small and highly developed country 
such as ours—may be said to consist 
of a number of general aims, which 


remain constant, and a number of 
controls, which vary from time to 
time and place to place, but which 
are necessary in a democratic society 
to define these aims and compare 
one with another. For the fact is that 
if any one objective is pursued on its 
own, it will come into conflict with 
the others. For this reason the 
supreme planning function of the 
Minister of Housing and _ Local 
Government, as laid down by statute, 
is to secure consistency and continuity 
in the use and development of land. 

At the risk of appearing academic, 
I would like to summarize these aims 
and these controls. There is a good 
deal of misunderstanding of what 
town planning is about. To some it 
is just a dirty word; while others 
credit it with a capacity and an 
authority it has not got. Moreover 
a chart of town planning activities is 
the clearest way of exposing my 
subject, which is the relation between 
clean air in particular and an im- 
proved environment generally. You 
will notice at how many points they 
touch each other. 


The Countryside 


1. The first aim is to preserve and 
improve the means of natural re- 
creation. This may seem the opposite 
extreme to town planning, but in fact 
it is a reflex; for the bigger and more 
urban our population becomes, the 
more essential it is that solitude and 
wildness, sparsely inhabited areas and 
national parks, the woods, the moors 
and the coastline, should not lose 
their natural quality. The category 
stops short of real desert; for it must 
be recognized that what natural 
recreation means to an urban popula- 
tion is a contrast of amenity, not the 
loss of it altogether; while, to the 
rural population, the national parks 
are much less important. The effect 
of drift pollution on every kind of 
natural amenity—on atmosphere and 
visibility, on animal and bird life, 
on hill grass and hill farming, on the 
whole ecology of an undeveloped 
area—can be easily understood, even 
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if a good deal of detailed research 
remains to be done. Smoke particles 
can be carried hundreds of miles, and 
a recognizable smoke pall at least 
thirty; while the average life of a 
sulphur dioxide molecule has been 
estimated at two to three days. As, 
apart from natural air turbulence, no 
economically practicable defence can 
be put up by remote districts, the only 
remedy in this case is the absence of 
pollutants—the ‘“‘ counsel of perfec- 
tion’’ referred to by Sir Graham 
Sutton. Even green belts must other- 
wise be tinged with grey. 


2. The next aim is to reserve the 
most suitable remaining land that 
is still undeveloped, for agriculture, 
forestry and the rural occupations 
and industries associated with them. 
This means also the improvement of 
housing, transport, social services 
and public utilities for those who work 
on the land. The effects of air pollu- 
tion here are much the same as for 
the more remote country districts; 
but.. of course they “are “strongly 
accentuated in the neighbourhood of 
industrial towns, and the economic 
and social consequences are more 
serious. Hill farmland, in particular, 
which normally has a higher rainfall 
than the average for the country as a 
whole, already runs the risk of soil 
deterioration through erosion and 
leaching, and this is made much more 
serious if the air is polluted and if 
impurities are also present in rain- 
drops and other forms of condensa- 
tion. Foresters and farmers then 
complain of retarded tree and crop 
growth, of poor pastures, deteriora- 
tion of stock and reduced milk yields. 
Dr. Alice Garnett of the University 
of Sheffield, discussing the geographi- 
cal factors of air pollution,’ has 
demonstrated the relationship of rain- 
fall acidity to sulphur dioxide, with 
particular reference to the Don Valley. 
And anyone who remembers the 
disastrous effect on the prize livestock 
exhibited at Smithfield during the 
London fog of December 1952, will 
appreciate how vulnerable the animal 
world is to atmospheric pollution. 


Housing 


3. The next aim of town planning 
is to facilitate housing, in all its forms, 
and particularly in regard to its 
location, its quantity, its quality, and 
its social arrangement. There is always 
a housing shortage. It is either 
general—as at the end of the last war 
—or it affects particular areas, types 
or income groups, or it is accentuated 
by slum clearance and what the 
Americans call ‘“‘ urban renewal’’. 
With every form of housing, atmos- 
pheric pollution is intimately connec- 
ted; and in most of our towns housing 
is not only the chief source of smoke, 
but also constitutes the reception area 
most adversely affected by it. 

Up: -te: . a. point, .the «higher. the 
density of the housing, the greater 
the density of the smoke. This was 
certainly true of the so-called ‘by-law’ 
streets in our industrial towns, where 
dwellings at 36 or more to the acre 
were designed to cast 85 per cent of 
their domestic fuel into the air or onto 
the chimney flues. It was also true of 
central London when it was on the 
average three floors high, and even 
more so in the nineteenth century 
when it became five floors high; for 
there were then more flues to the 
square mile. The steel frame and the 
electric lift broke the height barrier. 
Now that blocks of flats are being 
constructed 9, 14,14, and: 16 floors 
high, it is obviously becoming un- 
economic, from a building point of 
view alone, to carry flues from each 
dwelling to the top of the block. 
The truth of the old saying: “‘ where 
danger is salvation also lies’’, is 
demonstrated by the fact that such 
flats are now being equipped more 
and more with direct and off-peak 
electric heating, using both radiation 
and thermal storage’. 

Yet the hard core of theadomestic 
smoke problem remains. There are 
still large concentrations of obsolete 
equipment in otherwise habitable 
houses, and the Treasury imposes a 
heavy Purchase Tax on gas and 
electrical heating appliances—includ- 
ing domestic storage heaters. Even 
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new blocks of dwellings with flat 
roofs seldom possess means. of 
| carrying chimney gases from central 
| furnaces high enough into the air 
to escape lee eddies and down draught. 
Housing estates are still located in 
frost pockets and in areas subject to 
frequent temperature inversion and 
consequent fogs. (This is contrary to 
the advice which a meteorologist or 
a micro-climatologist would give the 
housing or the planning authority, 
but such advice is either considered 
irrelevant or is outweighed by other 
considerations such as land values 
and availability, or nearness to a bus 
route or railway station.) As the 
town planner can only influence 
present and future development, his 
best course is to support in every 
possible way the combined operations 
envisaged by the Clean Air Act, and 
pay particular attention to the charac- 
teristics of new land for housing and 
of the type of dwelling and of equip- 
ment proposed to be installed there. 
(In this connection | shall refer later 
on to the importance of the decisions 
taken on the form in which a particular 
town is allowed to grow.) 


Public Services and Utilities 


4 and 5. Next in order among the 
aims of town planning are those 
intended to facilitate transport and 
communication, and to provide for 
the public utilities such as water and 
drainage. The effect of fog on all 
forms of traffic, except underground 
traffic, is patent; but it is not precisely 
calculable .in .terms. of «cost; On 
aviation, however, it is decisive. And 
it is a pity that Gatwick, newly 
opened as an alternate to London 
Airport, cannot produce a truly 
alternate fog pattern. But little seems 
to be known, at present, of the other 
side of the picture—the effect on air 
pollution of the combustion of diesel 
oil and petroleum in millions of 
vehicles on the roads, and the annual 
discharge of some 25 million tons 
of carbon monoxide. That there is 
some injury to health is obvious from 
their effects, under conditions of 


relatively stable air in the middle of 
towns, on those who are irritated by 
exhaust fumes and are even allergic 
to-them: - But- the:extent.of .» the 
damage, in the absence of other 
pollutants, does not appear to have 
been calculated, except in very special 
cases. It would also be interesting to 
know whether it predisposes certain 
people—as heavy cigarette smoking 
is said to do—to carcinoma of the 
lung. 

Here again the only town planning 
remedy lies in trying to reduce the 
worst concentrations of  traffic— 
particularly in streets and semi- 
enclosed places where natural ventila- 
tion and air turbulence is below the 
average. Simultaneously a great deal 
could be done by adopting Sir Hugh 
Beaver’s suggestion that toxic motor 
exhausts should be dealt with in the 
same way as the scheduled processes: 
i.e. by continual informed challenge’. 
(Under the Town Planning Acts the 
problem of advertisements is approa- 
ched in much the same way.) 

6. The next objective is to make 
provision for the generation and 
distribution of energy. This aim, in 
so far as it means gas and electricity, 
is in line with the objects of this 
Society. It is most completely so 
where atomic fuel is used, and normal 
air pollution problems are absent; 
such as smoke, grit, ash disposal, SO, 
and other toxic gases—for it now 
seems clear that there is not likely to 
be another accident such as occurred 
at Windscale.? As one goes down 
the scale of generation, however, the 
heat, light and power processes 
become less susceptible to control, 
either by town planning or under the 
Clean Air Act. While power stations 
and Gas and Coke Works are sched- 
uled under the Alkali Act, electricity 
generating plants which burn less than 
500 tons a day, for industrial purposes, 
are not. 

From the town planner’s point of 
view the public is more concerned 
over the distribution of electricity 
than over the loss of amenity caused 
by the incomplete combustion of 
solid fuel—probably because the 


105 


former is more visible and makes an 
easier scapegoat. Yet the latter is 
thoroughly wasteful as well as dama- 
ging, whereas. the former is an efficient 
means of distributing energy and as it 
becomes even more efficient will 
achieve a greater distinction of design 
and greater simplicity. 

It is a curious feature of an industrial 
country such as ours, that while the 
approach to both roads and railways 
has been one of continually improving 
the engineering design itself by public 
criticism, competition and imaginative 
skill—so that names like Macadam 
and Telford, Stephenson and Brunel, 
have become household words—the 
distribution of electricity, in which we 
lead the world, is regarded with 
almost universal prejudice as a neces- 
sary horror which should be put 
underground and out of sight, like 
sewage. I sometimes wonder whether 
the next century will see a movement 
for the preservation of old power 
stations and pylons, as there is now 
for old railways and for Cornish 
Engine Houses. 

One further point about power 
station chimneys is perhaps worth 
making: it is that their height should 
no longer be governed by an arbitrary 
rule of two-and-a-half times the 
height of the boiler house, but by a 
calculation in each case which would 
take account of topography and air- 
flow, the maximum concentration 
of smoke at ground level (which varies 
inversely with the height of the 
chimney), and the temperature of the 
stack gases before diffusion. 

Despite all the technical precautions 
that. can be taken it is sensible to 
secure a Safe location for coal and 
oil-fired generating stations and for 
gas works: i.e. downwind from at least 
the more concentrated centres of 
population. 


Industry and Commerce 


7 *and 8. Next “on ithe “list “are 
industry and commerce—our major 
sources of livelihood—whose zones 
of activity are not only important in 
the campaign for clean air, but also 


the most controversial in town plan- 
ning theory. Early legislation, with 
an eye on the black legacy of the 
nineteenth century industrial towns, 
naturally segregated special or noxious 
processes from general industry, and 
both from residential use. In detailed 
layouts planners went even further, 
and distinguished between “clean ”’ 
and “ dirty ’’ factories. 

When I prepared the layout for the 
Team Valley Trading Estate at Gates- 
head in 1936, I allocated an area at 
the windward and more rural end of 
the estate for firms who might wish 
to manufacture under specially hy- 
gienic conditions: e.g. patent foods, 
cartons, photographic material etc. 
Meanwhile, Special (now known as 
Development) Areas legislation, the 
Barlow Report and the Distribution 
of Industry Act of 1945, all helped to 
induce industry to move from the 
big cities—and especially from London 
and the south-eastern region—in the 
interests of a more balanced employ- 
ment structure. The wartime plans 
for “the: County “of - London* and 
Greater London® carried industrial 
segregation policy a stage further, and 
tackled the problem of “ non-con- 
forming’’ industries and backyard 
factories in residential areas; although 
the Greater London Plan made an 
attempt to except what it called 
*“ service industries ’’, defining them 
according to their domestic character, 
innocuous processes, and the small 
numbers employed. Finally, the Town 
and Country Planning Act of 1947 
established the Use Classes Order and 
the need for planning permission to 
change land or premises from one use 
class to another.!° 

No sooner had this segregating 
mechanism been set up than it had to 
be overhauled. In the series of post- 
war economic crises (which are still 
with us) capital expenditure for new 
building and war-damage replacement, 
as well as for re-location and re- 
grouping into tidy use zones, could 
not be supplied to the extent desired. 
In the second place, office employment 
grew very fast in relation to factory 
employment, and ‘employment ”’ 
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rather than “ industry ’’ became the 
}principal factor in the town planner’s 
struggle for a less congested pattern 
jiof population and land use. And in 
ithe third place there was a growing 
number of reasons why factories were 
becoming cleaner and more neigh- 
bourly. There were, for example, 
improvements in fuel techniques, a 
jreduction in night shifts, and an 
increase in the so-called ‘* footloose ”’ 
}consumer industries, using electric 
| power and a high proportion of female 
labour, and capable of setting up 
almost anywhere in the country 
where this was available. 

All these changes made general 
industrial segregation either less 
| practicable or less important. At the 
same time the exceptions—including 
noxious trades and processes with 
nuisance value in a residential com- 
munity—were being more clearly 
identified. 

Modern town planning practice, 
therefore, while it still favours for 
many reasons the principle of grouping 
together similar industrial uses, is 
now much more selective in its defini- 
tions. It admits the advantages of 
having certain categories of employ- 
ment—especially commercial and 
service industry'—in or near residen- 
tial zones, while giving special attention 
to dirty, noisy and smelly trades, and 
to works scheduled under the Alkali 
Act. It is worth noting that certain 
industries not likely to be included as 
scheduled processes under the Clean 
Air Act may still be dealt with by 
local authorities under the Town 
Planning and the Public Health Acts. 





Social Organization 


9 and 10. Lastly, town planning 
seeks to assist all forms of social 
organization. This is a town’s main 
function; and it includes educational 
and health services, the means of 
debate and assembly, universities and 
cultural institutions, opera houses, 
concert halls, museums and galleries, 
the seats of local or central govern- 
ment, churches, monuments and 
shrines. 


Air pollution directly affects the 
health services—and the veterinary 
ones also—but in the operation of the 
social services its role is, naturally, 
indirect. But insofar as _ these 
activities and services are represented 
by buildings, then the discharge in 
Great Britain during a year (in this 
case 1954) of two million tons of 
smoke, eight hundred thousand tons 
of grit, and over five million tons of 
sulphur dioxide, is a matter of very 
serious concern.'” For these buildings 
include many of our historic structures, 
buildings of social and architectural 
interest, cathedrals and churches, 
sculpture and monuments, whose 
economic life is much longer than that 
of normal houses, offices or factories, 
and whose “ restoration’’ has to be 
faced. Appeals for such restorations 
already known to me at the present 
time amount to a total sum of nearly 
fifty million pounds; and there must 
be hundreds of which I have not heard. 
Dilapidation is not all due to atmos- 
pheric pollution, but a very high 
proportion of it is; and it ranges 
from valuable and irreplaceable items 
such as the Grinling Gibbons sculp- 
ture on the walls of St. Paul’s Cathe- 
dral in the City of London, to the 
small box hedges which will no longer 
grow at Aston Hall, in Birmingham.* 
Under the Town and Country Plan- 
ning Act, lists are slowly being 
completed of all the buildings of 
“special architectural and_ historic 
interest ’’ in England and Wales, and 
it is likely to number over 100,000. 
Under the Historic Buildings Act, 
Parliament votes annually a sum of 
upwards of £250,000 to help their 
owners to maintain some of the most 
outstanding examples. As an archi- 
tect and as a member of the Historic 
Buildings Council for England, I 
realize how much farther this small 
sum would go if the main source of 
building dilapidation could be elimi- 
nated or even reduced. For this, as 
well as many other reasons, therefore, 
town planners will be anxious to see 
the programme fulfilled whereby 
400,000 to 500,000 urban acres a year 
are brought progressively within the 


107 


boundaries of Smoke Control Areas.°® 

These ten positive aims of town 
planning, which I have just summa- 
rized, add up to the sum of urban 
development, but they do not make 
towns. A town must have some unity 
and character of its own, differentiat- 
ing it from other towns, and derived 
partly from its situation, partly from 
its social form and. characteristics, and 
partly from the economic basis of its 
life. The shell of the society which 
the town represents has either grown 
slowly over the centuries, or is 
custom built in the first place— 
whether as Villeneuves in the reign 
of Edward I, or as New Towns in the 
reign of George VI. In either case the 
growing points of development and 
redevelopment at any period will 
substantially change the form of the 
town—or the city or the village, as 
the case may be. They may also alter 
the town’s response to the changing 
environment of which it forms a part. 
Knowledge of these responses, and 
skill in the kind of civic design which 
will adapt the town to its environment 
—physical, social and economic—is 
the real essence of town planning. In 
relation to the omnipresent factor of 
air pollution, it is, therefore, worth 
looking at one example of the town, 
not as an assembly of parts, but as a 
complete organism. 


Satellite Growth Versus Spread 


In the remaining period during 
which air pollution by domestic and 
industrial concerns is still very much 
a problem—although a gradually 
diminishing one—some thought might 
be given to the ways in which a town 
spreads. 

A good illustration is afforded by 
a comparison of the two university 
cities, Oxford and Cambridge. Both 
are free of drift pollution from nearby 
industrial districts. Both are prone 
to high humidities. It is true that 
Oxford, like London, with its generally 
concave topography is more subject 
than Cambridge to the downward 
creep of cold air from the hill slopes, 
and that the katabatic breezes lead, 


during anti-cyclonic weather, to tem- 
perature inversions and valley fog. 
But there can be very little doubt that 
air pollution not only contributes to 
the fog condition but prolongs it; and. 
in both cities the pollution is mainly, 
of local origin. 

Oxford has appealed for more than 
two million pounds to assist the repair 
of decayed stonework. Cambridge 
has invited contributions and grants 
for the normal restoration of individual 
buildings and groups, but for nothing 
of this order of magnitude. Oxford 
grew in the nineteenth century from 
12,000 to nearly 50,000 inhabitants; 
Cambridge from 15,000 to 38,000. 

It was during this period that the 
individual coal fire became entrenched, 
not only in the closely packed terrace 
houses but in the college quadrangles 
as well; and it is only since the Second 
World War that it has begun to 
diminish in numbers and effect, and 
after 1921 both cities experienced an 
abnormal growth in houses and 
population. The continuously built- 
up area of Oxford now contains a 
population of about 120,000 and 
Cambridge about 104,000. 

In a most interesting study called 
Smoke Over Oxford,* Dr. Beckinsale 
and Mr. Combey (the Chief Public 
Health Inspector) mention the four 
sources of pollution there as:— 

(a) domestic: particularly the nine- 

teenth century terrace houses; 

(b) collegiate: also a dense form of 
residential use; 

(c) manufacturing industry: includ- 
ing the older factories and works 
west of the centre and near the 
railway, and the newer and 
“cleaner ’? industry at Cowley; 
and— 

(d) public utilities, such as gas and 
electricity generation and the 
railway yards. 

They also point to recent reductions, 
due to diesel-electric locomotives, 
improved boiler equipment, a new 
housing estate established initially 
as a smokeless zone, and increased 
use of electricity. They quote one 
college which burnt two hundred and 
thirty five tons of solid fuel in 1929, 
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and thirty years later is burning less 
'than twenty. But 85 per cent of that 
| solid fuel must have been wasted, and 
| through this very waste, millions of 
/pounds worth of damage was done— 
some of it irremediable. 

The comparative atmospheric im- 
provement in both university cities in 
very recent years is impressive. But 
'in this, as in other matters, town 
planning has to deal with the legacies 
of the past as well as with extensions 
linto the future. There are many 
contributory reasons for the plight of 
Oxford’s historic buildings besides 
the climatic ones. There is the very 
general use of pervious limestones, 
the town’s higher industrial capacity 
on the transport lines between London 
and the Midlands, the sheer neglect 
of building economics and manage- 
‘ment (characteristic of university 
Societies until quite recent times), 
and inversely the sheer beauty and 
associative importance of the buildings 
themselves. But one factor revealed 
by the studies of air pollution in both 
centres—and particularly so in the 
case of Oxford—is the increase of 
extent and of density in the con- 
tinuously built-up area. And _ here 
Oxford and Cambridge policies 
diverge. 

To the best of my knowledge, 
‘Cambridge is the only town in 
England (I except from this list the 
two garden cities, Letchworth and 
Welwyn, and the County of London), 
which has deliberately used its powers 
under the Town and Country Planning 
and the Distribution of Industry Acts, 
to limit its urban spread.!® Cambridge, 
city and shire, decided in their Develop- 
| 





a 





‘ment Plan, and it was approved by 
the Minister, that a town twice as big 
would not have twice the advantages 
of a Cambridge roughly its present 
‘size. On the contrary a great number 
of amenities would be lost. Residential 
and industrial expansion should, there- 
fore, be encouraged in surrounding 
villages or satellite centres, and (with 
certain exceptions and “‘ infillings *’) 
discouraged in Cambridge itself, which 
would gradually be modernized by 
redevelopment rather than by peri- 
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pheral extension. 

The importance of this decision in 
reducing some of the problems of 
atmospheric pollution will readily be 
understood. 

In Oxford, on the other hand, if my 
interpretation of the arguments 
supporting the city’s claim to boundary 
extensions is correct, the policy is to 
accept the inter-war expansion of the 
built-up area as inevitable, and to be 
repeated. The corollary is that new 
Council estates, such as Blackbird 
Leys, will have to be not only declared, 
but actually built as smokeless zones; 
if the existing problems of pollution in 
Oxford are not to be worsened. From 
the point of view of general progress 
towards clear air in housing estates, 
this will, of course, be a step forward, 
and it serves to illustrate another 
example of the way in which smoke 
abatement and town planning can 
provide alternative policies. 

My own view remains, however, 
that their activities should be comple- 
mentary. 


Conclusion 


In this brief review I have outlined 
the town building process, emphasizing 
the positive features of urban develop- 
ment and referring them to one item 
in particular in the list of checks and 
balances which I have called Controls 
—namely, Clean Air. 

There are, of course, many other 
controls on the regulatory side of the 
town planning process. There are 
other anti-pollution controls affecting 
water and industrial effluents, surface 
mineral workings and noise. There 
are regulations governing advertise- 
ments, road signs and petrol filling 
stations. There are building byelaws 
and planning restrictions that limit 
use, height and density. All these 
attempt to regulate development in 
the interests of public amenity, safety 
or health. 

There is a second set of controls 
which derives from publicly accepted 
preservation policy, although the 
means are partly official and partly 
dependent on informed public opinion. 


It includes nature conservancy, access 
to commons, footpaths and mountains, 
the preservation of trees and of ancient 
monuments and historic buildings. 

There are also economic restrictions 
on every form of development, which 
are often decisive in matters of amenity 
and preservation. The Treasury con- 
trol normally takes the form of saying 
‘““We cannot afford it’’, to which 
public opinion often replies “* We 
cannot afford not to do it’’. And the 
result is one of those inevitable 
compromises of which all regulatory 
town planning consists. 

But there is also a fourth set of 
controls where compromise in this 
sense does not figure, and that is 
design itself. For design is also a 
control, by means of selection and 
imagination, over the raw materials 
of land and building development. 
Site and cost and building programme 
all establish conditions within whose 
limits the designer has to work; but 
as design is essentially a creative act— 
an expression of personality—any 
further compromise or indecisiveness 
after the programme has been estab- 
lished is a defect. And this applies 
as clearly to the design of a new town 
as it does to the design of a power 
station or of a street lighting column. 

I have always felt strongly that the 
control of air pollution is one of the 
most important of these town planning 
controls. Its importance is social, 
economic and preservationist; and 
for these reasons it should be a factor 
in design. And it too seldom is. 

On the other hand, I want to end 
on a plea for simplification. I have 
tried to show not only the complex 
nature of the combined operation we 
call town planning, but also the 
conflicts that are bound to exist 
between a number of legitimate 
interests, all desirable and even 
necessary in themselves. Only when 
the final aim is very clear, or the 
emergency overriding, are these forces 
and pressures resolved. It is just 
conceivable that one could design a 
perfect heating system, but it is 
inconceivable that anyone could design 
a perfect town, this side of the pearly 


gates, at any rate. Therefore the 
identification of objectives becomes 
essential; and so does the training of 
staff to exercise in an intelligent way 
more than one control. Local authori- 
ties are largely responsible for the 
supervision of air pollution, and almost 
entirely for town planning—both 
under the same responsible Minister. 
Sir Hugh Beaver’s Committee referred 
to the shortage of staff as one of the 
main stumbling blocks in the way of 
the administration of an effective clean 
air policy. 

I may not be popular with town 
planning officers and their commit- 
tees in pointing the obvious moral. 
But if the planning staff cannot 
actually supplement the Health Inspec- 
torate in administering this control, 
it seems clear that liaison between 
them should be as close and as 
labour-saving as possible. 
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National Society for Clean Air 


Llandudno Conference, 1958 
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Hammond, Cllr. F., 3.P., Kingston-upon-Hull 

Hampson, (CPHI), Hindley 

Hancock, Cllr., F. H., Amersham R.D.C. 
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Hodgins, J. S., (CPHI), Hayes & Harlington 

Hodgson, Ald. H., Houghton-le-Spring 
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McFadyen, Ald. J. A., Wallsend 

McFarland, Dr. W. D. H., (MOH), 
Stafford 

McGhie, J. R. (SI), Lanark C.C. 
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Sheffield & District Clean Air Committee 

Nichol, R., Arthur Guinness, Son & Co. 
(Park Royal) Ltd. 

Nicholson, Cllr. Mrs. P., Sunderland:R.D.C. 
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Payne, F. C., (Factories & Smoke Abate- 
ment Inspector), Fulham 

Pegg, N., Institution of Electrical 
Engineers 


Pennington, Cllr. Mrs E., Ormskirk 

Perry, A. W., (CPHD, Halifax 

Perry, Ald. F. W., J.p., Smethwick 

Perry, Dr. W. R., (MOH), Basford R.D.C. 
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Smith, Clir. G., Blackwell R.D.C. 
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Snodgrass, Cllr., Glasgow 

Snowball, W., (PHI), Houghton-le-Spring 

Snowdon, R., (SPHI), Bishop Auckland 

Spence, K. L., (Asst. Cty. HD, Warwick- 
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Starker, E. F., (CPHI), Widnes 

Steel, T., (CPHID), Crawley 
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Tyler, Clir. R. L., Stafford 


U 


Ulrich, E., (PHI), Hampstead 

Underwood, A. G., (SPHD, Highworth 
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Wightman, Cllr. Mrs. A. P., Wakefield 
R.D.C. 

Wignall, E. W., Coal Utilisation Council 


Wilcock, Ald. R., Nelson 

Wilkes, H. K., Southern Gas Board 

Wilkins, Dr. E. T., Department of Scientific 
& Industrial Research 

Wilkinson, W., (Additional PHI), Crook & 
Willington 

Willetts, Ald. C., C.C., Halesowen 

Williams, Cllr. C. R., Hornsey 

Williams, Dr. J. Ll., Aberdare 

Williams, Cllr. Mrs. M., Monmouthshire 
C.G: 

Williams, R., 0.B.E., (CPHI), Coventry 

Williams, T. L., Wrexham R.D.C. 

Willison, Mrs. M. E., Individual Member 

Wilson, D. G., North Eastern Gas Board 

Wilson, G., (SPHD), Strood R.D.C. 

Wilson, J., (CPHD, Brownhills 

Winchester, J. A., Merseyside & North 
Wales Electricity Board 

Winckworth, Cllr. L. A., Bath 

Winder, F., (CPHI), Stockport 

Winfield, E. J., (SPH), Castleford 

Wolfe, Mrs. D. M., N.S.C.A. 

Wolstenholme, A. R., Mirlees Watson Co., 
Ltd. 

Wolverson, Cllr. F., Bilston 

Wombell, M., (PHD, Warsop 

Wood, D., (SD), Clackmannan C.C. 

Wood, Cllr. W. E., Ealing 

Woods, W., (Asst. PHI), Sunderland R.D.C. 

Worrall, Cllr. J. N., Oakengates 

ee F. E. S., Sturtevant Engineering Co. 
Ltd. ; 

Wynn, G. A., (PHI), Holywell 


Y 


Young, Ald. B. N., Gateshead 
Young, J. J., Ford Motor Co. Ltd. 
Yule, Dr. J., (MOH), Stockport 


Z 
Zammit, Ald. J., Llanelly 


LIST OF LOCAL AUTHORITIES REPRESENTED AND 
DELEGATES APPOINTED 


Abercarn 


Clir. T. H. Coleman, B.E.M., J.P. 


Aberdare 

Cllr. J. M. Powell 

Dr. J. Ll. Williams (MOH) 
Abertillery 

Cllr. W. J. Adams 

D. G. Griffiths (Asst. PHT) 
Accrington 

Cllr. J. B. Birch 

F. Kenniford (CPHI) 
Acton 

Cllr. E. W. J. Everett 

J. J. Matthews (CPHI) 
Aireborough 

J. Farrar (SPHID) 
Amersham R.D.C. 

Cllr. F. H. Hancock 

F. G. Caudery (CPHI) 
Antrim C.C. 

V. Loughlin 

W. Castles 
Ashington 

G. W. Tate (CPHI) 
Atherstone R.D.C. 

Dr. G. Dison (MOH) 
Aylesbury 

W. E. Ruse (SPHI) 


Barking 
Ald. Mrs. J. Engwell 
N. Bastable, (CPHI) 
Barnard Castle R.D.C. 
Cllr. J. Bell, B.E.M., J.P. 
J. G. Middleton (SPHI) 
Barnes 
W. L. Leach (CPHI) 
Barrhead 
A. F. Shanks 


J. M. Rigg (Burgh Surveyor) 


Barrow-in-Furness 

J. Shanks (CPHID) 
Basford R.D.C. 

Cllr. F. Barker, J.P. 

Dr. W. R. Perry (MOH) 
Basildon 

Clir. P. S. Saunders 

Dr. P. X. O’ Dwyer (MOH) 
Bath 

Cllr. L. A. Winckworth 

G. W. Dhenin (Dep. CPHI) 
Batley 

Clir. J. Hanson 

W. Gilchrist (SPHI) 


Battersea 

Cllr. Mrs. E. A. Cooper, J.P. 

L. R. Lewis (PHI) 
Bebington 

Cllr. R. Evans 

Dr. F. S. Melville (MOH) 
Beddington & Wallington 

H. G. Cripps (CPHID) 
Bedford 

Clir. J. Finnigan 

E. Avison (CPHI) 
Bedwellty 

Cllr. G. H. Thomas 

A. M. Coleman (CPHI) 
Bedworth 

C. E. Deakin (CPHI) 
Beeston & Stapleford 

D. T. Jones (Dep. CPHI) 
Belfast 

Cllr. Mrs. M. Sinclair 

Dr. W. G. Swann (MOH) 
Bermondsey 

Clir. W. L. Ellis 

Dr. B. J. L. Moss (MOH) 
Bethnal Green 

Cllr. A. Stocks 

Dr. S. A. Boyd (MOH) 
Bexley 

Clir. E. G. Donovan 

J. T. Boocock (Dep. CPHI) 
Bilston 

Cllr. F. Wolverson 

J. W. Barber (PHI) 
Birmingham 

Cllr. W. A. N. Jones 

G. W. Farquharson (Chief Smoke Insp.) 
Bishop Auckland 

Cllr. Col. J. R. S. Middlewood, 0.B.E., J.P. 

R. Snowdon (SPHI) 
Blackburn 

F. B. Addy (CPHI) 
Blackpool 

Cllr. H. W. Barnes 

Cllr. A. Stuart, J.P. 

J. Pickard (CPHI) 
Blackwell R.D.C. 

Cllr. G. Smith 

R. Clarkson (CPHI) 
Bolsover 

Cllr. S. Jennings 

J. F. H. Walton (PHD 
Bolton 

Clir. A. Townend 

N. Ryce (Dep. CPHI) 


Bootle 

Clir. J. R. Jones 

Ald. T. A. Cain, J.p. 

Dr. T. R. Roberton (MOH) 

H. Parsonage (CPHI) 
Boston 

G. E. Chamberlain (CPHI) 
Bradford 

Cllr. J. McKee 

Dr. J. Douglas (MOH) 
Braintree R.D.C. 

Cllr. W. H. Harvey 
Brandon & Byshottles 

Cllr. Mrs. H. Lowes 

K. Robertshaw (PHI) 
Bredbury & Romiley 

Cllr. Mrs. S. Hogg 

A. H. S. Lewis (SPHI) 
Brentford & Chiswick 

Ald. F. S. Brierley 

T. M. Johnson (CPHI) 
Bridlington 

C. D. Darley (Dep. CPHI) 
Brierley Hill 

Clir. E. B. Gibbons 

C. H. Crawford (CPHI) 
Brighouse 

Dr. F. Appleton (MOH) 

W. Jennings (CPHI) 
Brighton 

H. Gibson (Dep. CPHI) 
Bristol 

Ald. J. J. Milton, 0.B.£., J.P. 

F. J. Redstone (CPHI) 
Bromley 

Cllr. B. Vinson 

G. E: Ceely 
Brownhills 

Cllr. Mrs. M. Jackson 

J. Wilson: (CPHI) 
Burton-upon-Trent 

E. Mitton (CPHI) 
Bury 

Ald. W. K. Heaton 

Ald. W. Elliott 

A. E. Snodgrass (CPHI) 
Bushey 

A. C. F. Gisborne (SPHI) 


Caerphilly 
' Cllr. A. D. Jones 
W. R. Liddington (PHI) 
Camberwell 
Clir. Mrs. M. V. Goldwin 
F. Dray (Smoke Insp.) 
Cambridge 
J. F. Edwards (CPHD) 
Cannock 
Cllr. Mrs E. Jones, J.P. 
J. Ball (CPHD) 
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Cardiff 

Ald. Dr. C. A. Bence 

Dr. C. W. Anderson (Dep. MOH) 

W. Bate (CPHI) 
Cardiff R.D.C. 

Clir. H. L. Edmunds 

Dr. G. McKim Thomas (MOH) 
Castleford 

Cllr. Mrs. V. Lowe 

E. J. Winfield (SPHI) 
Cheadle & Gatley 

T. Hayes (SPHI) 
Chelsea 

H. Hoyland (CPHI) 
Cheltenham 

Dr. T. O. P. D. Lawson (MOH) 

J. F. Ursell (CPHI) 
Chesham 

L. L. D. Saturley (CPHD 
Chesterfield 

Cllr. Mrs. A. Collishaw 

G. Drabble (CPHI) 
Chesterfield R.D.C. 

T. W. Binns (CPHI) 

Cllr. B. Smith 
Chester-le-Street 

Cllr. L. Usher, J.P. 
Chester-le-Street R.D.C. 

Cllr. J. T. Brown 
Chigwell 

Clir. S. W. Wayman 
Clackmannan C.C. 

Cty. Cllr. R. Kerr 

D. Wood (SD 
Clay Cross 

Cllr. Mrs. A. Bennison 
Clowne R.D.C. 

Clir. D. C. Gilbert 

A. B. Buckland (Additional PHD) 
Coatbridge 

Bailie H. Carlin 

Dr. W. Rodger (MOH) 

J. Bryden (SD 
Colne Valley 

Dr. E. Ward (MOH) 

A. Schofield (CPHI) 
Consett 

Cllr. R. G. Knowles 

T. E. Hodgson (Additional PHI) 
Corby 

Clir. the Rev. A. Brooke Westcott 

Dr. J. Carroll (MOH) 
Coventry 

Cllr. R. Loosley 

R. Williams, 0.B.£E. (CPHI) 
Crawley 

T. Steel, (CPHD 
Crook & Willington 

Cllr. J. W. Stephenson 

W. Wilkinson (Additional PHI) 


Crosby 

Cllr. S. J. Hebbert 

G. F. Lewis (CPHI) 
Croydon 

Cllr. K. Edwards 

N. Smith (Dep. CPHI) 
Cwmbran 

Clir. W. G. Thomas 


Dagenham 

Ald. Mrs. E. Prendergast 

L. E. Prior (CPHI) 
Darlington 

Cllr. A. Summers 

F. Ward (CPHI) 
Dartford R.D.C. 

Cllr. D. G. Sweetland 
Darton 

Cllr. Mrs. C. Empsall 

I. Fieldhouse (CPHI) 
Darwen 

Ald. T. V. Keelan 

E. P. McGlynn (SPHI) 
Dawley 

G. T. Adams (PHI) 
Dearne 

Clir. R. M. L. Lowman 

W. Webster (District PHI) 
Deptford 

Clir. Mrs. A. M. Ott 

A. C. Webster (CPHD) 
Derby 

Cllr. J. Dilworth 
Dewsbury 

Ald. M. Scargill 
Droylsden 

Cllr. A. J. R. Rafferty 

A. T. Traynor (CPHI) 
Dumbarton 

Master of Works W. Adam 

M. M. Beaton (SI) 
Dundee 

J. Foreman (CSI) 
Dunfermline 

Bailie R. Morrison, J.P. 

A. H. Duncan (CSD 
Durham R.D.C. 

Cllr. J. J. Ramshaw 

Moorhouse, A. R. 
Durham C.C. 

Cty. Ald. R. Shotton 

Dr. I. McCracken (Cty. MOH) 
Dursley R.D.C. 

Cllr. G. Bilbruck 

C. W. R. Fisher (Additional PHD 


Ealing 

Clir. W. E. Wood 

Dr. W. G. Booth (MOH) 
East Barnet 

Cllr. W. Seagroatt 

W. K. Pickup (CPHI) 


East Ham 

Ald. W. E. Hurford 

D. G. Tonkin (CPHI) 
Eastwood 

Cllr. C. Limb 

P. G. Rolling (PHI) 
Ebbw Vale 

Cllr. G. Watkins 

A. Stokes (SPHI) 
Edinburgh 

Dr. H. E. Seiler (MOH) 

J. Robertson (CSI) 
Edmonton 

Ald. Mrs. F. Long, J.P. 

J. P. Farrar (SPHD 
Ellesmere Port 

Cllr. C. E. Brodie 

E. Tuft (CPHY) 
Elstree R.D.C. 

G. E. Male (Additional PHI) 
Enfield 

J. C. Lightfoot (CPHD 
Epping & Ongar R.D.C. 

R. A. T. Kemp (Additional PHI) 
Eston 

Cllr. J. E. Ginty 

J. H. Burrows (CPHI) 
Eton R.D.C. 

S. Pape (Dep. CPHI) 
Failsworth 

Clir. J. H. Bell 

W. L. Monks (SPHD 
Felling 

Cllr. T. P. S. Prudham, J.P. 

J. Wear (CPHI) 
Finchley 

J. Gray, M.B.E. (CPHI) 
Finsbury 

Cllr. W. J. Davies 

S. J. Cassidy 
Folkestone 

L. H. Vale (CPHI) 
Friern Barnet 

Harris, J. K. 
Fulham 

Cllr. H. G. Rainger 


F. C. Payne (Inspector for Factories] & 


Smoke Abatement) 


Gateshead 

Ald. P. S. Hancock, 0.B.E. 

Ald. J. T. Etherington . 

Ald. B. N. Young 
Gelligaer 

Cllr. D. B. Cooke 

Dr. W. Bowen Owen (MOH) 
Gillingham 

F. J. Hedgecock (CPHI) 
Glamorgan C.C. 

Cty. Ald. T. Evans, 

H. P. Evans (Cty. PHI) 


Glanford Brigg R.D.C. 

Cllr. R. J. Harrison 

Dr. J. S. Robertson (MOH) 
Glasgow 

Cllr. Monteith 

Cllr. Snodgrass 

Cllr. Vallance 

Dr. W. A. Horne (MOH) 


T. M. Ashford (Senior Smoke Inspector) 


Gloucester 
G. W. Alexander (PHI) 
Golborne 
Cllr. W. Naylor, J.P. 
J. Blakeley (SPHD 
Gosport 
Cllr. Mrs. B. Carter 
Dr. S. G. Gordon (Asst. MOH) 
Grantham 
Cllr. H. Cant 
C. Taylor (CPHI) 
Greenwich 
Clir. Mrs. A. D. A. Kennedy 
J. G. Lyons (PHI) 
Grimsby 
Ald. F. G. Gardner 
H. Parkinson (CPHI) 


Hackney 

Ald. B. Cohen 
_ Dr. J. Fenton (MOH) 
Halesowen 

Ald. C. Willetts, C.C. 

A. Archer (CPHI) 
Halifax 

Ald. F. H. Swire 
A. W. Perry (CPHI) 
Hammersmith 

Clir. E. W. Flynn 

Dr. A. J. Shinnie (Dep. MOH) 
Hampstead 

E. Ulrich (PHD 
Harlow 

Cllr. W. Jarvis 

H. J. Heeley (CPHI) 
Harrow 

Clir. Mrs. M. M. Haslam 

S. N. King (CPHI) 
Haslingden 

Ald. T. Brown 

W. Dawson (CPHI) 
Hastings 

Cllr. G. H. Tanner, B.E.M. 

W. G. McDonald (CPHI) 
Hayes & Harlington 

Cllr. Mrs. K. M. Johnson 

J. S. Hodgins (CPHI) 
Hebburn 

Clir. W. Bradley 

W. S. Bruce (CPHI) 
Hemsworth R.D.C. 

Clir. G. R. McQueen 
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Hemsworth 

Cllr. J. P. Donelan 
Hendon 

Dr. J. L. Patton (MOH) 
Heston & Isleworth 

Ald. F. J. Jansen 

Dr. A. Anderson (MOH) 
Hetton 

Cllr. G. W. Davidson 
Highworth R.D.C. 

Cllr. Dr. J. J. Hayward 

A. G. Underwood (SPHI) 
High Wycombe 

R. F. Shapter (CPHI) 
Hinckley 

E. Melson (CPHI) 
Hindley 

Cllr. J. W. Thorley 

H. T. Hampson (CPHI) 
Hitchin 

Cllr. F. A. Millard, J.P. 
Hoddesdon 

W. N. David (CPHI) 
Holywell 

G. A. Wynn (PHI) 
Hornchurch 

Cllr. J. D. Cantwell 

Dr. J. Gorman (MOH) 
Hornsey 

Cllr. C. R. Williams 

Dr. G. Hamilton Hogben (MOH) 
Horsforth 

E. M. Birtwisle (CPHI) 
Houghton-le-Spring 

Ald. H. Hodgson 

W. Snowball (PHI) 
Huddersfield 

D. Drake (CPHI) 

Cllr. Mrs. A. J. Gardiner, J.P. 
Huyton-with-Roby 

Cllr. Mrs. D. Connaughton 

C. Cooper (CPHI) 
Hyde 

Cllr. Mrs. D. B. Norwood 


Ilford 

Ald. J.. Barker, J.P. 

S. R. Daly (CPHI) 
Ipswich 

Cllr. W. A. Newman 

Dr. R. A. Leader (MOH) 


Irlam 
L. Hall (SPHD 
Cllr. J. Dunn 

Irvine 
Bailie G. J. Jermond 
R. W. Morrison (SJ) 


Jarrow, Hebburn & Felling United Districts 


Dr. T. C. Falconer (MOH) 
Jarrow 

Cllr. Mrs. E. A. Trainor, J.P. 

R. Metcalfe (CPHI) 


Keighley 

Ald. J. S. Bell 

Dr. V. P. McDonagh (MOH) 
Kingston upon Huil 

Cllr. F. Hammond, J.P. 

Cllr. L. Johnson 

A. C. Saword (CPHI) 
Kirkby-in-Ashfield 

Cllr. A. Mead, C.C. 

H. S. Whitten, (SPH) 
Kirkcaldy 

Cllr. J. Cook 

J. Page (SD 


Lambeth 

Cllr. L. J. Watson 

Dr. F. Summers (MOH) 
Lanark C.C. 

Cty. Cllr. J. McLean 

J. R. McGhie (SI) 
Lancashire C.C. 

Ald. J. W. Thorley 

Dr. S. C. Gawne (Cty. MOH) | 
Lanchester R.D.C. 

Cllr. R. Calland 

G. Rowe (SPHI) 
Leamington Spa 

Cllr. G. Lockwood 

A. J. Smith (CPHD 
Leeds 

Ald. Mrs. W. Shutt 

Cllr. W. M. Jones 

J. Goodfellow (CPHI) 
Leek 

J. Rowbotham (CPHI) 
Leicester 

Ald. F. J. Jackson, J.P. 

G. A. Hiller (CPHD 
Lichfield R.D.C. 

Cllr. Mrs. F. K. Kirby 

G. Leeder (SPHI) 
Lincoln 

D. G. McGill (CPHD 
Liverpool 

Ald. A. Griffin 

Ald. M. J. Reppion 

Ald. Mrs. E. M. Braddock, M.P. 

Cllr. A. N. Bates 

W. H. Wattleworth (CPHI 
Llandudno 

Curtis, Cilr. G. 

Cllr. H. Neville, J.P. 

I. G. Griffiths (PHD 

Dr. T. Heber Pierce (MOH) 
Llanelly 

Ald. J. Zammit 

P. H. Daniel (PHI) 
Llanelly R.D.C. 

Cllr. H. Hughes 

D. Idwal Treharne (CPHI) 


Llantrisant & Llantwit Fardre R.D.C. 


Dr. T. Islwyn Evans (MOH) 
Clir. A. G. Martin 


London 
». E. Gohen,:C.C. 
F. J. Forty, 0.B.£. (City Ensineery 
W. R. McGrath (PHI) 
London C.C. 
Cty. Cllr. Mrs. F. E. Cayford, J.P. 
J. Clancey 
Luton 
Cllr. L. W. Whiting 
R. Lord (Dep. CPHD 
Lydney R.D.C. 
Cllr. A. E. Hawkes 
W. M. Richards (PHI) 


Macclesfield 

Cllr. W. A. Ledgar 
Manchester 

Cllr. K. Collis 

Ald. R. E. Thomas 

Ald. F. E. Tylecote, C.B.£., J.P. 

Cllr. B. Conlan an 

Dr. C. Metcalfe Brown (MOH) 
Meriden R.D.C. 

G. B. Stokes (Dep. CPHI) 

Clir. R. J. Earle 
Merthyr Tydfil 

Ald. Mrs. M. McPhail 

Dr. T. H. Stephens (MOH) 
Merton and Morden 

Cllr. Miss N. K. Watts 
Mexborough 

Clir. K. Lee 

H. Brearley (CPHD 
Middlesbrough 

Ald. J. G. Boothby 

H. Whitfield (CPHD 
Mitcham 

Ald. Mrs. J. C. Ericson 

K. J. Gutteridge (CPHI) 
Monmouthshire C.C. 

Clir. Mrs. M. Williams 

H. C. Bird (Cty. HD 
Motherwell and Wishaw 

Cllr. P. Duffy 

T. Johnstone (SI) 
Mountain Ash 

Cllr. A. H. Maggs 
Mynyddislwyn 

~ Cllr. H. Morgan 


Nantwich 

Clir. E. W. Mercer 

E. W. Bushell (CPHD) . 
Neath 

Clir. F. S. Evans (Mayor) 

G. J. Phillips (SPHD 
Nelson 

Ald. R. Wilcock 

G. Pritchard (SPHI) 
Newburn 

Clir. Mrs. E. Watson 

J. Corney (SPHD 
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Newcastle-under-Lyme 

Cllr. Mrs. L. Whalley 

Dr. J. Warrack (MOH) 
Newcastle upon Tyne 

Ald. J. Chapman, M.B.E. 

L. Mair (CPHI) 
Newport 

Ald. T. F. Mooney 

W. J. Griffiths (CPHD 
Northfleet 

Cllr. C. A. Hall, y.p. 

J. S. Cowpland (CPHI) 
Northumberland C.C. 

Ald. N. Garrow, 0.B.£., J.P. 

Dr. Wilson Minns (Dep. MOH) 
Nottinghamshire C.C. 

Cty. Cllr. C. Harrison 

G. H. Earnshaw (Cty. HD 
Nottingham 

Cllr. W. H. Murdock 

A. Wade, M.3.£. (CPHID) 
Nuneaton 

Clir. F. B. J. Warr 

K. P. Llewellyn (CPHD 


Oakengates 

A. H. Johnstone (CPHI) 

Cllr. J. N. Worrall 
Ogmore and Garw 

Clir. G. H. Rhodes 

Dr. B. T. Jones (MOH) 
Oldbury 

F. W. Keene (Dep. CPHI) 
Oldham 

Ald. S. T. Marron, J.P. 

Cllr. F. Baxter 

H. V. Cass (CPHI) 
Ormskirk 

Cllr. Mrs E. Pennington 

Dr. J. G. Hailwood (MOH) 
Oswestry 

R. J. Lewis (PHI) 
Oswestry R.D.C. 

J. V. Meredith (CPHID) 
Oxford 

Ald. R. E. Warrell 

W. Combey (CPHI) 


Paddington 


G. S. Adams (Area PHI & Clean Air 


Insp.) 

Padiham 

Cllr. W. Smith 

F. Hewitt (PHD 
Paisley 

Cllr. R. Fraser 

J. Innes (CSI) 
Penge 

E. G. Thomas (CPHI) 
Peterborough 

Cit. C.-B. Halk - 

Dr. W. G. Smeaton (MOH) 
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Pontardawe R.D.C. 

Cllr. D. G. Thomas, J.P. 

]. Lewis, M.B.E. (CPHI) 
Pontypool 

Cllr. J. H. Evans 
Pontypridd 

Dr. D. W. Foster (MOH) 

Cllr. D. W. G. Harry 
Poplar 

Clir. J. J. Docker 

Dr. W. C. Turner (MOH) 
Portishead 

Dr. M. C. O’Connor (MOH) 
Portsmouth 

W. F. Appleton (CHI) 
Port Talbot 

Clir. Mrs. M. A. Charles 

G. A. Morgan (CPHI) 
Preston . 

Cllr. W. Bradshaw 

Dr. J. S. G. Burnett (MOH) 


Queensbury & Shelf 
Clir. J. H. Moore 
W. E. Shelley (PHI) 


Radcliffe 

Cllr. Dr. R. A. Kernohan 

J. S. Oldfield (PHI) 
Rawmarsh 

Cllr. R. Russell 

G. Rawlinson (CPHD 
Rawtenstall 

Clir. J. Ashworth, J.P. 

C. Cunliffe (CPHI) 
Renfrew C.C. 

Cty. Cllr. P. Cook 

G. Lindsay (Cty. SD 
Repton R.D.C. 

F. Lomas (CPHI) 
Rhondda 

Dr. R. B. Morley-Davies (MOH) 

Cllr. R. V. Hughes 
Ripley 

Clir. W. J. Birks 

F. Ainsworth (CPHI) 
Rochester 

Cllr. L. A. M. Owen 

Dr. J. O. Murray (MOH) 
Romford 

Cllr. W. S. Gardner, J.P. 

H. C. Boswell (CPHI) 
Rotherham 

L. Eastwood (CPHI) 
Rotherham R.D.C. 

Cllr. C. C. Newsholme 

D. Greenwood (Dep. CPHI) 
Royston (Yorks) 

Cilr. L. W. Jackson 

G. E. Millar (PHI) 
Runcorn R.D.C. 

D. Boothman (SPHI) 


Ryton Spenborough 


Clir. J. Lee ; Dr. W. M. Douglas (MOH) . 
L. G. Dansie (Additional PHI) Ald. H. Siddle 
St. Helens Spennymore 
Ald. Mrs. M. A. Shard, J.P. Cllr. J. T. Richardson, J.p. 
N. Birch (CPHI) M. W. Swales (PHI) 
St. Marylebone 3 Stafford 
Clir. Dr. H. K. Ashworth Cllr. R. L. Tyler 
Dr. J. H. Briscoe-Smith (MOH) Dr. W. D. H. McFarland (MOH) 
St. Pancras Standish-with-Langtree 
Cllr. Mrs. I. G. Hart Cllr. E. Garner 
Dr. D. H. Geffen, 0.B.£. (MOH) B. L. Parker (PHD) 
Salford Stanley (Co. Durham) 
Ald. G. H. Goulden, J.P. Clir. Mrs. A. Gracey 
Dr. J. L. Burn (MOH) Stanley (Yorks) 
Scunthorpe Clir. H. Britton 
Cllr. C. A. Watson, M.B.E. N. Buckle (PHI) 
G. O. Allen (Dep. CPHI) Staveley 
Seaham Clir. Mrs. J. M. Steele 
. Cllr. Mrs. E. Clennell A. Murray (PHI) 
Sedgefield R.D.C. Stepney 
Cllr. A. Birkbeck Cllr. T. Aylward 
F. Gardner (PHD E. P. Webber (Asst. Admin. Officer PH 
Shildon Dept.) 
Cty. Cllr. B. Walker, J.P. Stockport 
W. K. Hill, M.B.£. (PHI) Cllr. C. J. Doherty, J.P. 
Shoreditch Dr. J. Yule(MOH) 
Cllr. R. G. Linale F. Winder (CPHI) 
D. Grant (CPHI) Stocksbridge 
Shrewsbury Cllr. P. Schofield 
C. Stanley (SPHI) Stockton-on-Tees 
Sittingbourne and Milton E. Varley (CPHI) 
A. Leslie (CPHD Stoke Newington 
Sone A ee Dr. S. King (MOH) 
Dee abe ES Stoke-on-Trent 
J. Sagar (Dep. CPHD) F. Colbert (Dep. CPHI) 
Smethwick = Dr. J. S. Hamilton (MOH) 
Cllr. R. L. Pritchard Stone R.D.C. 
ae oe Cllr. S. T. Gartland 
Rp ee sae series: Lovatt (Dep. CPHD 
one 
eo (MOH) W. A. Stocker (Additional PHD 
R. W. McDonald (CPHD Stourbridge 
Cllr. H. White 
Southampton A. E. K. Kent (CPHI) 
Ald. E. Sakoschansky | Stretfor d Sy apeen 
F. Saunders (CPHI) Ald. Dr. J. Robinson, J.P 
Southend-on-Sea D ‘WwW Sh: MOH) pea 
Ald Mrs. M. Broom Str r. W. Sharpe ( 
ood R.D.C. 


Cllr. S. A. Telford 1 

: R.A. H, Drake (CPHI) ee Ne oreo 
outhgate ; 
A. E, Gooday (CPHI) acre T. John, J.P. ; 


South Shields : 
Ald. W. P. McAnany G. G. Critchley (CPHI) 


Dr. I. D. Leitch (MOH Sunderland 
Southwark : R. Wake (PHI) 
Ald. A. E. Barnes Sunderland R.D.C. | 
G. Stubbs (PHD Cllr. Mrs. P. Nicholson. 
Southwell R.D.C. W. Woods (Asst. PHI) 
Cllr. W. A. Beardsley Sutton Coldfield 
B. D. Hall (SPHD Dr. J. R. Preston (MOH) 
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Sutton-in-Ashfield — 
' J. Bostock (Add. PHI) 
Cllr. R. Elliott 
Swadlincote 
Cllr. W. H. Whitehead 
D. H. Bradbury (SPHI) 
Swansea 
Ald. D. J. Fisher 
Dr. E. B. Meyrick (MOH) 
D. F. Jones (CPHI) 
Swinton 
Cllr. A. H. Marriott 
E. Fuller (PHD 
Thornbury R.D.C. 
Cllr. J. W. Lee 
Thurrock 
Cllr. F. L. Ridgewell 
H. A. Gosling (CPHI) 
Tottenham 
Cllr. Mrs. F. E. Haynes 
Dr. G. Hamilton Hogben (MOH) 
‘Tredegar 
Cllr. R. I. Davies 
O. Griffiths (PHI) 
Tyldesley 
Cllr. S. Hall 
K. Hilton (SPHI) 
Wakefield 
Clir. L. Boston 
Clir. D. Hutchings 
Dr. C. G. K. Thompson (MOH) 
W. B. Twyford (CPHD 
Wakefield R.D.C. 
Clir. Mrs. A. P. Wightman 
Wallasey 
Clir. B. T. Stroude 
A. Gilpin (CPHI) 
Wallsend 
Ald. J. A. McFadyen 
Dr. G. M. Cubie (MOH) 
Walthamstow 
Clir. Mrs. W. M. Palethorpe 
W. Richards (CPHI) 
Wanstead and Woodford 
J. Templeman (Dep. CPHI) 
Warrington 
Ald. D. J. P. Plinston 
W. H. Molyneaux (CPHI) 
Warrington R.D.C. 
Cllr. C. L. Brimelow 
W. A. Morrison (CPHI) 
Warsop 
Cllr. J. H. Riley 
M. Wombell (PHI) 
Warwick 
J. Bullock (CPHI) 
Cllr. Dr. J. D. Grene 
Warwickshire C.C. 
Cty. Ald. P. L. Jewsbury 
K. L. Spence (Asst. Cty. HI) 
Washington 
Clir. W. Haskett 


Watford R.D.C. 

Cllr. W. F. Rich 

.S. N. Grigg (CPHI) 
Wednesfield 

Cllr. E. Preece 

P. H. G. Grimmett (CPHI) 
West Bromwich 

Ald. A. Green 

S. Cayton (CPHI) 
West Hartlepool 

Cllr. F. W. Crisp 

R. Emerson (CPHI) 
Westminster 

W. J. Davies (PHI) 
Widnes 

Ald. Mrs. E. Hanley, M.B.E., J.P. 

E. F. Starkey (CPHI) 
Willenhall 

H. E. T. Lowbridge (CPHI) 
Willesden 

Ald. S. C. Piddington 

C. G. Rothwell (CPHI) 
Wimbledon 

G. H. Cockell (SPHD 
Wombwell 

Cllr. Mrs. E. Mellor 

J. Finney (PHI) 
Wood Green 

F. James (PHI) 
Woolwich 

CiJr. Mrs. J. E. Carroll 

F. A. Andrew (CPHI) 
Worksop R.D.C. 

Cllr. C. James 

C. Turberfield 
Worsbrough 

Cllr. G. Schofield 

G. E. Robinson (Assistant Clerk) 
Worsley 

Clir. E. Mann, J.P.” 

F. Haworth (SPHI) 
Wortley R.D.C. 

Cllr. P. L. Grisdale 

L. Vickers (CPHI) 
Wrexham R.D.C. 

Clir. J. Holker 

T. L. Williams (Clerk & Solicitor) 
Wrexham 

Clir. E. Davies 

A. McCartney (CPHI) 


Yiewsley and West Drayton 
Cllr. H. Foord 
A. Makin (CPHI) 
York 
Ald. A. Kirk 
N. Hancock (CPHI) 
Yorkshire (North Riding of) C.C. 
Cty. Cllr. G. Foster 
Ystradgynlais R.D.C. 
Cilr. J. P. Evans 
W. E. Jones (PHI) 


LIST OF ASSOCIATIONS, ETC., REPRESENTED 


AND 


DELEGATES APPOINTED 


Bennis Combustion Ltd. 
G. M. Mellor 
D. Whittle 
British Coal Utilisation Research Assn. 
D. V. Brook 
Dr. R. Jackson 
British Electrical Development Association 
J. I. Bernard 
P. H. Honey 
British Medical Assn. and Society of Medical 
Officers of Health 
Dr. C. Metcalfe Brown 
British Transport Commission 
M. G. Bennett 


Central Electricity Generating Board 

W. D. Jarvis 

G. England 

S. Anderson (E. Mids. Div.) 

C. C. Hitchen (London Div.) 

D. F. Grant (N.W., Merseyside and 

N. Wales Region) 

F. Lewis (Southern Div.) 

R. C. Hodson (Yorks. Div.) ° 
Coalite and Chemical Products Ltd. 

F. L. Waring 

J. H. Orr 

J. Barker 

Comdr. C. Buist, M.v.o., R.N. (retd) 
Coal Utilisation Council 

W. C. Moss 

E. W. Wignall 
College of Fuel Technology 

A. Coe 

I. Coe 


Danks & Co. Ltd., Edwin 
C. H. G. Hayward 
Department of Health for Scotland 
I. M. Robertson 
Dr. E. A. B. Birse 
Dr. R. M. Gordon 
Department of Scientific and Industrial 
Research 
Dr. R. S. Craxford 
Dr. E. T. Wilkins 
Drummond Patents Ltd. 
R. Cabeldu 
R. W. Saxton 


East Midlands Gas Board 
J. B. Leaman 
F. J. Ralph (Leicester and Northants 
Division) 
Electrical Association for Women 
Mrs. J. Meurig Roberts 
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Ford Motor Co. Ltd. 
J. J. Young 


Gas Council 
J. O. Cooke 
S. F. Moppett 
General Electric Co. Ltd. 
A. L. Dandy 
H. C. Margrett 
Central Gloucestershire Districts (Medical 
Officer of Health) Joint Committee 
J. W. D. Cooper (MOH) 
Guinness, Son and Co. (Park Royal) 
R. Nichol 


Hargreaves Group of Companies 
J. N. Stancliffe 

Holmes & Co. Ltd., W. ©. 
Dr. W. T. Cosby 
A. J. M. Henshaw 

Howden & Co. Ltd., James 
James G. Thomas 


Institute of Fuel 
G. Nonhebel 
Institution of Electrical Engineers 
R. N. Pegg 
Institution of Gas Engineers 
H. Blythe 
Dr. F. A. Burden 


Lancashire Federation of Coal Merchants’ 
ASSCNS. . 
J. S. Riley, Jnr. 
D. Hibbert 

London and Home Counties Clean Air 
Advisory Council 
E. A. Taylor 
H. G. Clinch, M.B.E. 


Merseyside and North Wales Electricity 
Board 
J. A. Winchester 

Midlands Joint Advisory Clean Air Council 
G. A. Kimberley 

Mine Safety Appliances Ltd. 
H. H. Callaghan 

Ministry of Health 
Dr. A. E. Martin 

Ministry of Housing and Local Government 
Dr. J. S. Carter 
P. J. Harrop 

Ministry of Power 
F. C. Lant, 0.B.E. 
W. H. Twells 


Mirrlees Watson Co. Ltd. 
H. F. Kenworth 
A. R. Wolstenholme 
Municipal Engineering Publications Ltd. 
R. C. Lawson 
Miss P. E. Coleman 


National Carbonising Co. Ltd. 
J. A. Brown 
J. Kershaw 
E. Sampson 
National Coal Board 
H. R. Hodgson 
J. Owen 
National Industrial Fuel Efficiency Service 
S. C. Ginn 
National Society for Clean Air—North 
West Division 
V. Hewitson 
N. H. Bridge 
National Society for Clean Air—West 
Midlands Division 
H. R. Hems 
North Eastern Gas Board 
D. G. Wilson 
D. C. Henderson 
North Thames Gas Board 
F. E. Longhurst 
North Western Electricity Board 
N. H. Bridge 
North Western Gas Board 
E. Fletcher 
W. Stephenson 
R. A. W. Hollingdale 
S. Potter 


Park Gate Iron and Steel Co. Ltd. 
J. R. Macauley 

Public Health Inspectors, Association of 
E. L. Lloyd Jones, M.B.E. 


Radiation Group Sales Ltd. (Solid Fuel 
Division) 
R. M. Kirkham 


Sheffield and District Clean Air Committee 
Ald. Mrs. P. Sheard, J.P. 
Clir. C. C. Newsholme 
J. W. Batey 
Shell-Mex and B.P. Ltd. 
P. Draper 
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Simon-Carves 
J Spencer-Smith 
A. Taylor 
Solid Smokeless Fuels Federation 
A. Burton-Stibbon 
South Eastern Gas Board 
W. J. Candlin 
South of Scotland Electricity Board 
E. H. Jones 
G. A. Gordon 
R. McGlashen 
South Wales Electricity Board 
A. J. Dalton 
Southern Gas Board 
W. F. Thorne 
H. K. Wilkes 
W. A. Lloyd-Dodd 
Steel Co. of Wales Ltd. 
J. Tal Davies 
P. R. Locke 
Steel, Peech and Tozer 
W. J. Collins 
Sturtevant Engineering Co. Ltd. 
F. E. S. Wright 


Tees-Side Smoke Abatement Committee 
Cllr. J. A. Brown, C.B.E., J.P. 
Thomas and Baldwins Ltd., Richard 
Dr. J. S. Spickett 
A. Taylor 


United Steel Companies Ltd. 
F. A. Gray 


Wales Gas Board 
H. Allerton 
H. Blythe 
A. W. Richards 
West Lanchashire and Cheshire Regional 
Smoke Abatement Committee 
D. G. McVeigh 
West Midlands Gas Board 
D. N. Maddocks 
Miss O. L. Humphries 
Women’s Advisory Council on Solid Fuel 
Mrs. D. M. Charlton 
Miss M. R. Schofield 
Women’s Gas Federation 
Miss J. Frith 
Woodall-Duckham Construction Co. Ltd. 
T. W. Austen 





PROCEEDINGS | 


OF THE 
INTERNATIONAL 
CLEAN AIR | 
CONFERENCE 


LONDON 
OCTOBER 1959 


NATIONAL SOCIETY FOR 
- CLEAN AIR 
GREAT BRITAIN 











THIS volume contains 
the 78° Papers, ‘from 
17 countries, that were 
presented, in printed 
form, at the International 
Clean Air Conference in 
London in October, 1959. 
Grouped according to 
subject; the » Papers .in 
each session were re- 
viewed by a Rapporteur, 
and these reviews, to- 
gether with the general 
discussions that followed, 
are also recorded in the 
book. 


The Conference (with 
a Clean Air Exhibition) 
was organized by the 
National Society for 
Clean Air to celebrate 
the Diamond Jubilee of 
its foundation. . It was 
honoured by receiving» 
the Patronage of H.R.H. 
the Duke of Edinburgh. 


‘The number of Papers, 
the varied aspects of the 
problems of air pollution 
that they cover, and the 
Humiuer of different 
countries represented by 
the contributors, make 
this the widest and most 
international survey of 
the problem ever to be 
published. 


Price: + 30s. “net... (Add 
2s. 6d. for postage and 
packing if ordered by 
post.) 
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BETTER AIR IS 


OUR BUSINESS 
- AIR CONTROL © 





INSTALLATIONS LIMITED _ 


RUISLIP - MIDDLESEX - RUISLIP 4066 


BIRMINGHAM - MANCHESTER 
NEWCASTLE - GLASGOW 


DUST AND FUME CONTROL : AIR FILTRATION - AIR CONDITIONING 
INDUSTRIAL FANS FOR EVERY PURPOSE 


wt 
- 
a 
| u. : 
nw. 
” 7 
<q. 
a 
oo 
. 
iw 
7 
ae) 
e 
Qa 
F a 
O 
U 
ae . 
< i 
a 
a 
@) 
- 
U 
uw 
wd 
J 5 
'@) 
U 
= 
wn. 
—. 
@} 
7) 
a 
w 
ok 
=a 3 
a. 
z 
| o¢ 
he 
on 
rnd 
Ww 
oe 4 
'@) 
F : 
@) 
z 
oM 
U 
| a 
qd 
le 
| ee 
e.*, 
a 
i) 
oe) 
al 
J 
oo Bae 
YM 
Ce 
POW 





FILTER-HEAT LIMITED 


(A wholly-owned subsidiary of Sutcliffe, Speakman & Co., Ltd.) 


CAN OFFER A PLANT TO SOLVE ANY PROBLEM CONNECTED 
WITH DUST COLLECTION AND SUPPRESSION OR WITH THE 
MOVEMENT OF AIR 


WET COLLECTORS * REVERSE JET FILTERS 
CUPOLA SPARK AND GRIT ARRESTERS 
PAINT OVER-SPRAY COLLECTORS 
CYCLONES ° MULTI-CYCLONES ° CLOTH FILTERS 
FUME EXTRACTION SYSTEMS ° VENTILATION SCHEMES 


Filter-Heat Limited specialise solely in air flow matters and have 
available expertly staffed laboratories to assist their engineers in the 


examination of problems 


Consult FIL TER-HEAT LIMITED 


IF YOU HAVE A DUST OR FUME PROBLEM 


Technical Office: 33 MARKET SQUARE, RUGELEY, Staffs. 


Telephone: Rugeley 138 Telegrams: Filterheat, Rugeley 


Registered Office: Guest Street, Leigh, Lancs. Telephone: Leigh, Lancs. 94 


London Office: 2 Caxton Street, Westminster, S.W.1. Telephone: Abbey 3085 








The National Coal Board are contributing 
towards Clean Air by developing the pro- 
duction of smokeless fuels such as Anthra- 
cite, ‘ Phurnacite’, Hard Coke, ‘ Warmco’ 
and the new processed fuels still in the 
laboratory stage, and by promoting the 
more enlightened use of bituminous coal 
in modern plant and appliances. 


THE NATIONAL COAL BOARD 
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Mr. Therm’s new film carries further the story told in his film “‘ Guilty 
Chimneys’’, which states the case against smoke-polluted air. 


““Window to the Sky’’ shows the Clean Air Act in operation, demon- 
strates the task of local authorities in long-term planning and in 
explaining the requirements of the Act to householders who must 


have new ‘smoke-free’ appliances. It records the whole procedure 
and also explains the people’s rights. 


This film (in colour, 20 minutes, 16 mm), with others, is available to 


Medical Officers on free loan. Please send for the ‘‘Gas Council’s 
Catalogue of Films and Film Strips’’ to 





THE GAS COUNCIL FILM LIBRARY (1.C.A.), 1 GROSVENOR PLACE, LONDON, SW1 
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Your interest—clean air— 
is very much the interest of 
Shell-Mex and B.P. Ltd 


Long before the Clean Air Act, the Oil Industry of 
this country, in the search for the high efficiencies 
needed to make oil an economical fuel, found that 
some accurate form of smoke measurement was 
essential. 

To achieve this, the Bacharach Smoke Scale and 
the Shell Smoke Meter were developed to replace 
visual inspection of chimney gases witha reproduci- 
ble sampling technique. (The Bacharach Smoke 
Scale, which was developed in America, is now the 
accepted world standard for oil combustion tests.) 

The technique used is to compare gas samples, 
drawn from the plant itself with the meter, to the 
smoke scale. It is so sensitive that plant producing 
a barely visible haze at the top of its chimney will 
give a smoke number of between 6 and 9 on the 
smoke scale. 


Maximum Efficiency 


To achieve the maximum combustion efficiency, 





SHELL-MEX HOUSE: 


all oil burning plant should operate at Shell Smoke 
Numbers of 5 or less, when running with the 
minimum of excess air for combustion. 

Some idea of the cleanliness of oil fuel is given 
by the fact that distillate fuels can be burnt in 
certain cases with a zero smoke number. 

Clean air, in fact, has been very much the 
interest of Shell-Mex and B.P. Ltd throughout 
more than 45 years of research and co-operation 
with the makers and users of oil-fired equipment. 
Their experience in this respect is unique, and 
their advice is continually sought and freely given. 


If there is anything you want to know about 
Fuel Oil and its use in smokeless zones 
please get in touch with your local Shell-Mex 
and B.P. Ltd Branch or Divisional Office, 
or contact 

Dept. CAC/52, Shell-Mex House, Strand, 
London, W.C.2. Tel. Temple Bar 1234. 





SHELL-MEX and B.P. LTD 
First in the field of Oil-Firing 
STRAND - 


LONDON WC2 














Nowadays the 
chimney-stack plume 
that used to be regarded as a 
sign of industrial prosperity 
merely indicates dirt, damage and 
defacement. If you are introducing the latest 

techniques in steel furnace and converter operation, or in sintering, 
waste of valuable material and severe atmospheric pollution are the prices to be paid 
unless first-class gas-cleaning and dust-collecting equipment is included in the project. 


ay 
] 
Here’e your answer 


In choice of equipment and in matters of detailed design alike, 
it’s no use depending on confidence and inspiration. Confidence 
backed by solid achievement is what counts. If you believe in the 
old adage that nothing succeeds like success, you’ll not overlook 
this record— 

* SIMON-CARVES built the first open-hearth furnace precipita- 
tor in this country, and are now dealing with a repeat order. 

* SIMON-CARVES are installing precipitators on sinter plant in 

two continental steelworks. 

SIMON-CARVES have received the order for the first L.D. 

Converter precipitator in this country. 

* SIMON-CARVES have been in the precipitator business for 
over thirty years. 
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This precipitator was 
specially designed to 
deal with very fine 
fume and dust from 
oxygen-process open- 
hearth furnaces. The 
large illustration is of 
the stack of a furnace 
with the precipitator 
switched off. Right— 
the same stack, min- 
utes later with the 
precipitator switched 
on. 

The stack illustrations 
are from unretouched 
photographs taken by 
Simon-Carves’ clients. 
For further informa- 
tion write to CPP 
Div (C.A.Y.B.) at the 
address below. 
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HIGH-EFFICIENCY ELECTRO-PRECIPITATION BY 


Stmon-Carves Ltd 


STOCK PORT, ENGLAND 





a andat CALCUTTA * JOHANNESBERG «© SYDNEY * TORONTO 
SC 229 
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A typical installation 
of four Model 500 
Powermaster Packaged 
Oil-Fired Boilers. 


VEKOS s « s the revolutionary coal 


stoker that operates at peak efficiency. 


The VEKOS Automatic Coal Stoker is basically an 
automatic pre-burning unit which can be fitted to 
almost any type of boiler. It provides the automatic 
firing which saves labour costs and, by improved 


firing, reduces quantity of fuel used, and also enables 
poorer grades of fuel to be burned efficiently. 


No moving parts in the combustion chamber. 
Burns even strongly caking coals. 

High and constant CO,—15%/16%. 

Smoke and dust free. 

Added boiler capacity. 





the packaged boiler that’s always 
efficient—at low loads and peak 
loads guaranteed efficiency of 83%. 
@ Low cost steam or hot water. 

@ Smoke free. 

@ Automatic and fully moduiating. 


@ Ease of maintenance. 
@ Burns heaviest fuel oil. 


Over 800 Powermaster Boilers installed in 
Great Britain alone. 





| G.W.B. FURNACES LIMITED BOILER DIVISION 
P.O. BOX 4 - DIBDALE WORKS - DUDLEY - WORCS - Te/: Dudley 55455 
: Associated with: Gibbons Bros & Wild Barfield Electric Furnaces Ltd. 


G.W,B, 248 


THE NATIONAL SOCIETY FOR CLEAN AIR 1959 


President: Sir Hugh Beaver, K.B.E., LL.D. 

Senior Vice-President: Sir Graham Sutton, C.B.E., D.Sc., F.R.S. 
Immediate Past-President: R. Lessing, C.B.E., Ph.D., F.R.I.C. 
Chairman: J. S. G. Burnett, M.D., D.P.H. 

Deputy Chairmen: John Innes; J. L. Burn, M.D. 

Hon. Treasurer: Stanley E. Cohen, C.C., F.R.S.H. 
Chairman of the Conference Committee: J. J. Matthews, M.A.P.H.I. 


Director and Editor: Arnold Marsh, O.B.E., M.Sc.Tech., M.Inst.F. 
Administrative Secretary: L. Nevard, B.A., F.S.S. 
Information and Press Officer: H. C. F. Kapps, B.A.(Oxon.) 


THE 


PROCEEDINGS 


OF -PHE 
DIAMOND JUBILEE 


INTERNATIONAL 
CLEAN AIR CONFERENCE 


Patron: H.R.H. The Duke of Edinburgh, K.G., K.T. 


LONDON, 20-23 OCTOBER 1959 





NATIONAL SOCIETY FOR CLEAN AIR 
LONDON 
1960 


Now —you can ensure* 
economic protection 


against clean air act 


infringement-— 





41. Substantial sheet steel 


o 














construction. 
Printed circuit 
amplifier unit. 
Optional flange 
mounting accessory. 


Hinged leaf 
construction for ease 
of access. 


Accessible external 
connections. 


Rigidly mounted lens 
assemblies. 


Easy access for liens 
cleaning. 





*K 


This equipment is the first of its kind to carry the British 
Standards Institution’s “‘Kite Mark’ 
pendent certification of compliance with BS.2740/56 or, § 
plusthe appropriate indicating instrument,with BS.2811/57 











, which indicates inde- 





8. Sighting tube for ease 


of alignment. 


9. Solid cast iron 


construction with 
sealed covers. 


10. Optional remote 


standardising 
accessory. 


11. Withdrawable printed 


circuit card carrying 
photocell. 


12. Entry for customer’s 


conduit. 


13. Simple rugged lamp 


mounting and 
adjustment. 


14. Stainless steelfittings. 











The Lancashire Dynamo Smoke 
Alarm protects you by warning 
when the Clean Air Act smoke 
limit is exceeded. 

Priced at well under £100-— yet 
engineered to the highest stan- 
dards and manufactured and 
tested to rigorous specifications 
—the equipment offers a plus — 
simple conversion to smoke 
density indication for combus- 
tion control and fuel saving. 





Main unit showing locked away contro/s and 
calibration meter. 





Calibration check by manual insertion of 
check s/ide. 


In addition-from one source-all 
necessary installation accessories in- 
cluding chimney and flue fitments, indi- 
cators, recorders, alarm bells, horns, 
multicore cabling-write for ful! details. 





LANCASHIRE DYNAMO ELECTRONIC PRODUCTS LIMITED 


SP.16d 


RUGELEY - STAFFORDSHIRE - ENGLAND 
Manufacturers of the world's widest range of industrial electronic control equipment 
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An industrial society has many advantages but 
one oi the disadvantages is dirt. - The water and the air 
is tall of it and ims pollution kills fish and vegetation, 
COVers the Countryside with grime, turns buildimegs black 
and Starts them crumbling, and attacks our lungs 
sometimes with fatal results. 


The problem of pollution of the air is common 
to all industrial centres anywhere in the World and it is 
tierefore most encouraging that so many delegates irom 
overseas have come to take part in this Conference on 
Clean Air. 


As Patron of the Conference I offer a sincere 
welcome to all the delegates and extend my best wishes 
for the success of the discussions and for a happy and 
enjoyable experience. 


1 cannot imagine a more suitable way for 
the National Society for Clean Air to celebrate its 
Diamond Jubilee and 1 am sure that the discussions at 
this Conference will go a long way to solving some of 
the acute problems of the pollution of the air. 


October, 1959. 


quantitative was known about the way in which smoke 
spreads from sources near the ground. Richardson 
had made some heroic and significant observations 
with data obtained from imprecise and crude observa- 
tions ranging from the scatter of dandelion seeds to 
the results of a competition with toy balloons, but 
little else had been done. Johnson made the first 
really accurate measurements of the diffusion of smoke 
clouds, showing great ingenuity and skill in so doing, 
and he established the basic empirical laws. Without 
this background it is doubtful if we would be now in 
the position of being able to calculate, with tolerable 
accuracy, the spread of a smoke cloud in “ average ”’ 
meteorological conditions. 

Some of this work, in particular certain fundamental 
studies in meteorology, was published between 1921 
and 1939, but the greater part remained as an “ official 
secret ’’ until after the end of the Second World War. 
Since 1945 there has been a great deal of work done 
on the properties of the lower atmosphere, and the 
subject has become more systematized. 

What did we learn as the result of the pre-war 
studies ? 

Perhaps the first and most important fact was that 
the low atmosphere is far more complex in its structure 
than had been realized in the early years of this century. 
In fact, many fundamental problems still remain to 
be solved. On the credit side, however, there was 
much to show. First, we began to understand (and 
to a certain degree to explain qualitatively) the 
fundamental part played by the temperature structure 
of the atmosphere in controlling turbulence. ‘This 
feature, which is almost impossible to reproduce on 
the laboratory scale, makes the task of the mathematical 
physicist extremely difficult when it comes to formu- 
lating a reliable mathematical theory of diffusion 
process in the atmosphere. In plain English, it 
became possible to predict with tolerable accuracy 
what happens to a smoke cloud emitted under an 
overcast sky with a moderate or high wind, that is, 
when the vertical gradient of temperature is small, 
but, even today, we have no completely reliable 
means of estimating the increase in concentration 
which results when the turbulence of the wind is 
checked by the formation of an inversion, for example, 
under clear night skies or with a winter anticyclone. 
Yet this is the condition of potentially greatest peril 
to those who live in polluted areas. 


Heated Plumes 

Some of the most interesting work that has been 
done in the post-war period relates to the dynamics 
of heated plumes. The first solution of the problem 
of the rise of hot air from a source of heat was given 
by Schmidt in 1941. I gave another solution, which 
is more amenable to computation than Schmidt’s, and 
seemed to fit the laboratory experiments rather more 
closely, at the United States Conference on Air 
Pollution in Washington in 1950. These solutions 
referred to the rise of a plume of warm air in a calm, 
neutrally stable, atmosphere. In the same paper I 
gave a first approximation to the solution of a far more 
difficult and, for the purposes of pollution studies, a 
more important problem, namely, to calculate the 
path followed by a plume of hot gas which is not 
only rising under its own buoyancy but is also blown 
sideways by the wind. 

The study of such problems not only provides the 
mathematician with some fascinating and formidable 
problems, but is essential for any quantitative solution 
of the problems which beset the designers of industrial 
plants. It is well known to all here that to avoid 


high concentrations of unpleasant or noxious gases in 
the vicinity of an industrial plant the golden rule is 
‘** Keep the stack orifice and the temperature of the 
efHuent high.’’ But how high, and how hot? We must 
be able to give reasonably accurate answers if we are 
to provide the engineer with something better than 
pious exhortations to do better than his predecessors. 

Some interesting and important work has been done 
in Cambridge and in Australia on these problems. 
First, as regards the rise of smoke in a calm atmosphere 
in which temperature changes with height. This has 
been sturied by Morton, Taylor and Turner in 
Sir Geoffrey ‘Taylor’s laboratory and in Australia by 
Priestley and Ball working in the Division of Metero- 
logical Physics of the Commonwealth Scientific and 
Industrial Organization. Their results, which are in 
reasonable agreement, show that in a calm “ average ”’ 
atmosphere, the amount of heat generated at the source 
must be very greatly increased to change the height 
reached by the plume by a substantial amount. Thus, 
in such an atmosphere, smoke from a _ household 
chimney would reach about 200 ft, and the smoke 
from a large power-station chimney, about 3,000 ft. 
But the ratio of the heat sources is about 60,000! 

The problem of the rise of a heated plume in a calm 
atmosphere is perhaps somewhat academic in relation 
to the real problems of atmospheric pollution. The 
case of greatest interest is that of the bent-over plume, 
when wind and buoyancy to some extent act against 
each other, although in the end each contributes to 
the desired dilution. ‘This problem is much more 
difficult and a really satisfactory solution is yet to seek. 
The problem for the pollution engineer may be put 
thus. Because of its buoyancy the plume rises and 
ultimately it becomes nearly horizontal, travelling 
downwind at a height greater than that of the stack 
from which it came. The effect of the hot source is 
thus to give the stack a greater “ effective height.”’ 
Any increase in height has a considerable beneficial 
effect on concentrations of smoke at ground level 
downwind of the stack. It is a curious fact that 
although there are several different formulae expressing 
this effect, which look very dissimilar on paper, they 
give results which do not differ too widely when they 
are applied to the prediction of concentrations near 
the ground, which is what really matters to the 
engineer or architect. 

In the Beaver Committee Report we adopted a 
simple empirical expression derived by the American 
meteorologist J. Z. Holland from observations on 
plumes at Oak Ridge, Tennessee. In the present 
state of the art this is probably as good as any, especially 
when it is realized that it is only occasionally that the 
relevant factors, heat output, wind speed and tem- 
perature gradient in the ambient atmosphere, will be 
known accurately. 

Earlier I pointed out that the actual height reached 
by a plume in a calm atmosphere increases only slowly 
with an increase of heat at the source. This, however, 
should not be taken t6 imply that there is little point 
in conserving heat in a stack. Because of the marked 
effect of increase of stack height on ground concen- 
trations—as the inverse square of the height—any 
lifting of the plume is desirable. The golden rule I 
stated earlier thus still holds, but now we can in many 
cases put figures into it. 


Effect of Tall Buildings 

The practical problem, however, does not end with 
the calculation of the effective height of the heated 
plume. Mathematicians can work only with “ ideal ”’ 
problems and in the examples quoted above it is 


assumed that the smoke gets away from the stack 
orifice without hindrance. In our cities the tendency 
today is to build tall buildings with cliff-like structure. 
(There is a good example of this type of building now 
going up near Waterloo station on the South Bank 
of the Thames.) With such buildings the natural wind 
is likely to form strong lee eddies near the roof, which 
cause a strong downwash from the flat roof. Any 
effuent emitted at roof level may be forced down the 
lee side of the building, thus producing high con- 
centrations at ground level. 

Problems such as these are not amenable to 
calculation and are best examined by tests with models 
in wind tunnels. The simplest solution would be to 
provide a tall “ chimney pot ”’ in the form of a stack 
mounted on the roof, so that the orifice is placed well 
above the region of disturbed flow, but usually this is 
unacceptable on architectural and aesthetic grounds. 
Fairing of the roof by the provision of sloping sides 
can also be of some assistance, but any pronounced 
departure from the flat roof is again unwelcome to 
most architects. Heating of the effluent alone is 
unlikely to provide a practical solution and the only 
way to overcome the difficulty appears to be to use a 
strong forced draught. In some tests recently carried 
out at the National Physical Laboratory for a building 
about 300 ft high it seems that the ratio 

exit speed 

wind speed 
should lie between 2 and 3. For central London this 
indicates that the exit speed of the gases should not be 
less than 7 ft/sec (about 22 metres a second). This 
illustrates the kind of problem facing heating engineers 
who have to use oil- or coal-burning plant for a large 
building about 300 ft high. 

The primary aim of this Conference is to discuss 
practical means of overcoming the evil of air pollution. 
I have dwelt at some length on the theoretical work 
which has gone on behind the scenes, as it were, 
because practical men can do little without figures, 
and it is the job of the scientist to supply the figures. 
As in all problems which bring in the atmosphere, it 
is vain to hope for great precision or accuracy. The 
number of variables is so great that any planning 
must be on a broad basis. What is essential is that the 
planning is reliable, and this brings us back once 


again to the scientists whose duty it is to establish a 
firm foundation. 

Last year I attended an international conference on 
atmospheric diffusion at Oxford, and before that, in 
1951, I had taken part in a similar conference at the 
Massachusetts Institute of ‘Technology. It was 
interesting to compare the two. In 1951 most of the 
papers dealt with instruments and observations on 
atmospheric turbulence. In 1958 the mathematicians 
had got well on top and it looks as if they intend to 
stay there for a long time. In the early years of this 
century the subject looked very simple. Now it is so 
complicated that it needs a great deal of hard work 
and considerable technical skill to understand what 
the mathematicians are talking about, let alone 
consider practical applications. But that always 
happens when you let mathematicians in. 


The Cure for Pollution 

I make no apology for my fellow mathematicians 
in this matter because I know that their labours will 
not be wasted. The cure for pollution is simple—don’t 
put nasty substances into the air. The studies which 
have been made on methods of eliminating, or greatly 
reducing, noxious products have, I believe, reached 
the stage at which we may say that the problem can 
be solved in most, if not all, cases. But this is a matter 
for the fuel engineers and I have no doubt that it will 
receive much consideration in your discussions. 

It is heartening that at this stage in the history of 
the Society we can look on its labours with such 
satisfaction. The fact that you have gathered here, 
and in many instances travelled long distances, to 
discuss ways of overcoming one of the great evils of 
our age is also most heartening. It shows that we 
have a care for our neighbour. This great city was 
once notorious for the awesome character of its smoke- 
laden fogs and only seven years ago we had a painful 
reminder of the deadly nature of pollution. We still 
have our fogs and, as far as I can judge, they will 
be with us for ever. What we are justified in hoping 
is that never again will London suffer from the folly 
of man in poisoning his own air. 

The programme in front of you is wide and interesting. 
** No man is an island,”’ said Donne, and this might 
well be the keyword of this Conference. I wish you 
well in your deliberations. 
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AIR POLLUTION LEGISLATION AND ADMINISTRATION 
IN GREAT BRITAIN 


P. D. COATES, Ministry of Housing and Local Government, Great Britain 


SUMMARY: The paper cutlines the ways 
in which air pollution from industrial 
gases, industrial and domestic smoke, and 
grit and dust are dealt with. The require- 
ments of the Alkali Act and the methods of 
the Alkali Inspectors, the Clean Air Act and 
the duties of the local authorities are also 
outlined. Research is being undertaken 
into aspects of air pollution which cannot 
be dealt with because of lack of technical 
knowledge. 


Introduction 


The space available permits only the briefest and 
most generalized conspectus of the British effort to 
control air pollution. The information is based on the 
law applicable in England and Wales, but there is no 
essential difference in Scotland. 

Air pollution seems an inseparable concomitant of 
modern life but is one that can easily get out of hand 
unless controlled. The present British effort is con- 
centrated on the control of certain major gaseous 
emissions from industry and of industrial and domestic 
smoke, grit and dust. The central Government through 
their Alkali Inspectors play a direct part in controlling 
the industrial emissions. Control of smoke, grit and 
dust rests largely with local authorities (the elected 
local councils). 


The Alkali Act and the Alkali Inspectorate 


The first Alkali Act was passed as long ago as 1863 
to control works operating the Leblanc process for the 
manufacture of alkali (sodium carbonate). ‘The first 
stage of this process involved the discharge to air of 
large volumes of hydrochloric acid gas. Following a 
public outcry a Royal Commission recommended that 
if 95 per cent of the hydrochloric acid gas could be 
trapped then the rest might, after adequate dilution, 
be discharged to air without serious risk. ‘The adoption 
of the recommendation in the Act protected the public 
without stifling the industry, and although the Act 
has since been amended, extended and consolidated 
several times the dual objective of protecting the public 
and encouraging industrial growth has remained 
constant. 

The essential requirements of the Alkali Act as 
it now stands are: 


(a) No process controlled under the Alkali Act may 
be operated without a certificate of registration, 
renewable annually. 

A condition of registration is that the process 
must be fitted with the necessary equipment to 
enable it to be operated in conformity with the 
At. 

The owner of any process must use ‘‘ the best 
practicable means ”’ for preventing the discharge 
of “‘ noxious or offensive ”’? gases to the atmos- 
phere, and for rendering such gases where 
discharged harmless and inoffensive. 

There must be adequate maintenance of equip- 
ment for preventing the discharge of noxious 
or offensive gases and proper supervision of the 
process by the owner. 


(b) 


(c) 


(d) 


(ce) There are certain statutory dimits- forthe 
concentration of acids in waste gases, for 
example, for sulphuric acid concentration pro- 
cesses the limit is 1-5 grains (calculated as SO3) 


per cubic ft. 


The many industrial processes controlled under the 
Alkali Act now range from the original process to 
processes at oil refineries, iron and steel works and 
power stations (a complete list of controlled processes 
is annexed), and there is a procedure for bringing 
additional processes under control as _ necessary. 
Generally speaking processes have been brought under 
the Alkali Act either when the emission is particularly 
dangerous or offensive or when it is for technical 
reasons particularly difficult to prevent. 

A small body of highly qualified Alkali Inspectors, 
appointed by and responsible to the Minister of 
Housing and Local Government, enforce the Alkah 
Act. In particular, they have the onerous respon- 
sibility of deciding what “‘ the best practicable means ”’ 
for preventing discharges may be at any given time 
and place. The Annual Reports of the Chief Alkali 
Inspectors are published each year and contain a 
wealth of valuable information. A copy of the 1958 
Report is annexed for the information of overseas 
delegates. 


Smoke 


Much the most obvious form of air pollution in 
Great Britain is smoke, about half of which comes from 
the traditional British open coal fire. In spite of 
sporadic legislation over the centuries, the earliest 
known example dating from 1273, some British centres 
of population and industry must be among the most 
heavily smoke-polluted areas in the world. 

The disastrous London smog of December 1952, 
when several thousand people died, did at least make 
it clear that the existing level of pollution over the 
big cities could no longer be tolerated. The Govern- 
ment set up a Committee under the chairmanship of 
Sir Hugh Beaver to study the problems of air pollution 
and to make recommendations for action. The Clean 
Air Act of 1956, which opened an entirely new chapter 
in the story of British control of air pollution, was 
largely based on the Committee’s findings. 

The Act greatly strengthened previous control over 
smoke emitted by non-domestic sources. The discharge 
from chimneys of dark smoke, defined as Ringelmann 
shade No. 2, is prohibited, with small exceptions to 
permit operations such as periodic cleaning and raking 
of furnace fires and subject to a period of grace, ending 
in 1963, where it is not practicable to alter existing 
plant at once. Further, all new furnaces installed in 
future must be capable of operating smokelessly when 
burning suitable fuel. The local authorities are 
responsible for enforcing these provisions. 

The entirely new feature of the Act is, however, 
that for the first time local authorities are given wide 
powers to deal with domestic smoke. Subject to 
confirmation by the Minister of Housing and Local 
Government, the Minister responsible for the 
administration of the Clean Air Act, local authorities 
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can make orders prohibiting domestic and other smoke 
in any part of their districts. 

No means have yet been found of burning coal 
smokelessly in an open domestic grate. This means 
that householders in a smoke control area must change 
over from coal to a smokeless solid fuel, normally coke, 
unless they use electricity, gas or oil. Some smokeless 
solid fuels will not burn in the usual existing coal grates, 
and householders are therefore given a grant of 
70 per cent of the cost of their conversion or replace- 
ment, 30 per cent being met by the local authority 
and 40 per cent by the central Government. 

The object of the Act is to ensure that fuels are 
burnt as efficiently and smokelessly as possible. It is 
not its intention to discourage the burning of solid 
fuel, since coal and solid fuels derived from coal remain 
fundamental to the British economy. 

The response of local authorities to the Act has been 
encouraging. At the end of the first two years after 
its enactment smoke control orders covering some 
243,000 premises and 41,000 acres of land had been 
made or were in active preparation. There is, however, 
still a very long way to go, and faster progress is now 
needed if the big cities are to be freed of the present 
incubus of smoke in a reasonable time. At the end of 
the two-year period the Minister therefore asked all 
local authorities in badly affected areas to prepare 
individual programmes for establishing smoke control 
areas over the next five years. 


Grit and Dust 


Control of grit and dust (and smoke) from processes 
registered under the Alkali Act is the responsibility 
of the Alkali Inspectorate. In all other cases the 
Clean Air Act requires the use of all practicable means 
to minimize grit and dust from furnaces and every 
new furnace over a certain size has to be equipped 
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with arrestment plant, the local authorities being 
responsible for enforcing these provisions. 


Public Health Acts 


Where an emission to air not otherwise covered 
constitutes a legal “ nuisance ”’, action can be instituted 
against it under the Public Health Acts. 


Future Progress 


Control under the Alkali Act will as before be 
directed towards reconciling the need for clean air 
with the requirements of a thriving and progressive 
industry. New technical developments in industry 
constantly bring new problems, but there is no reason 
to fear that the administrative and legal framework 
will fail to meet these constantly recurring challenges. 
As one example of what has been achieved by co- 
operation and goodwill and the application of new 
techniques to new situations, the throughput of the 
British heavy chemical and allied industry has been 
trebled since 1938 but tests show that the ground 
level concentration of chemical contaminants is no 
higher than it was before the war. 

A satisfactory legislative framework has _ been 
provided for the major national campaign against 
smoke, grit and dust which is now under way. 

There are however, other aspects of air pollution 
on which little or no progress can be made in the 
present state of scientific knowledge. Accordingly the 
central Government have formulated and co-ordinated 
an extensive programme of research into the nature, 
distribution, causes, effects and prevention of various 
forms of air pollution. The research is being carried 
out partly by the central Government and partly 
by independent bodies, including industrial research 
associations. 


II. 


A PLANNED INVESTIGATION OF AIR POLLUTION IN 
GOTHENBURG, SWEDEN 


CYRILL BROSSET, Professor of Inorganic Chemistry, Gothenburg. 
HANS RONGE, Professor Public Health, Lund. 
RAGNAR SPAAK, Principal Medical O fficer of Health, Gothenburg, Sweden. 


SUMMARY: An increased amount of air 
pollution has been noticed in Gothenburg 
as the result of the establishment of an 
oil refinery and a number of district 
heating plants. Gothenburg is also the 
biggest port in Scandinavia, and has a 
number of large industrial plants. Since 
1945 measurements have been taken using 
English instruments situated at one central 
point in the town and it has been decided 
that these observations should be extended 
by placing several batteries of instruments 
over a wider area. A team of scientists 
and medical experts has been formed and 
it is proposed to take measurements of 
solid pollutants, 30 standard deposit 
gauges, five lead peroxide instruments 
and five daily smoke filters distributed 
throughout the town. A pilot survey is 
also to be made on the effects of varying 
atmospheric pollution on the state of 
health of a small group of chronic bron- 
chitics. This investigation is the first of 
its kind in Sweden and is planned to star 

in October 1959. : 


During the last decade the Public Health Depart- 
ment of Gothenburg has followed with special interest 
the question of air pollution in the city. The stimulus 
was the starting of an oil refinery in the northwestern 
part of the town. From people living within a distance 
of one to three kilometres there was a shower of 
complaints of bad smell. ‘This odour problem has 
been tackled by the oil company in co-operation with 
the Public Health Department with a certain degree 
of success. Other sources of air pollution are the central 
heating plants, which successively since 1945 have 
been established in different quarters within the town. 
Each of them serves from 1,000 to 5,000 families. 
There are now some 25 of these central heating plants. 
They are usually heated with fuel oil but often used 
to burn refuse from the houses too. This is done in 
ordinary hot water furnaces. There have been many 
complaints of sootfall, bad odour and so on from people 
living in the vicinity. From the viewpoint in question 
it is also worth mentioning that Gothenburg has the 
biggest port in Scandinavia and many large industrial 
plants, such as three shipyards, a motor-car factory 
and so on. 


The climate of Gothenburg may be characterized 
as rather mild but variable and with a high yearly 
rainfall. During the winter-season mist and haze 
appear now and then. 


In 1955 the Public Health Department acquired 
one Standard Deposit Gauge, two Lead Peroxide 
Instruments and one Daily Smoke Filter and Volu- 
metric Sulphur Dioxide Apparatus from England. 
These instruments were placed at a central point in 
the town. ‘The results obtained showed that smoke 
pollution fluctuated very much from day to day. This 
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fluctuation seemed to be correlated to the varying 
weather conditions. Also a marked difference 
between the seasons was noted. Several times during 
the winter months periods of temperature inversions 
were noticed and these observations were confirmed by 
the meteorological station of the airport just outside 
Gothenburg. 


Isolated observations like these have stimulated the’ 
interest In a more comprehensive study of the present 
state of air pollution in our city. It is obvious that in 
order to get reliable data several batteries of instruments 
must be placed at different points in the town. Such 
an investigation ought to be carried out as a team 
work between medical officers, technical and meteoro- 
logical specialists. 


A team has now been formed consisting of two 
Medical Officers of Health, one Professor of Public 
Health, two Professors of Technology of the Chalmer’s 
College of Technology, one of whom is a Professor of 
Chemistry and the other a Professor of Ventilation 
and Air Conditioning Technique and, finally, one 
Meteorologist. A plan has been outlined inciuding 
air pollution sampling, meteorological observations, 
dust analyses and a medical pilot survey. Financial 
contributions to the investigation have recently been 
made by the City Council of Gothenburg and further 
by three of the Government Research Councils and 
one private Scientific Fund. 


The sampling of precipitating solid pollutants and 
rainwater will be done in 30 Standard Deposit Gauges, 
placed in dwelling areas, in industrial areas, in 
‘“ mixed’? areas and in unoccupied areas. Lead 
Peroxide Instruments will be placed together with the 
Deposit Gauges. Five Daily Smoke Filters and Volu- 
metric Sulphur Dioxide Apparatuses will be set out in 
the central parts of the town. In order to measure 
the size of the particles and size distribution, solid 
pollutants will be collected by an electrostatic pre- 
cipitator out-of-doors. Recording of temperature and 
humidity will also be made at ground level and every 
20 metres up to 80 metres above ground level. The 
meteorological instruments will be fastened along a 
big gas tank situated in the centre of the town. 


In connection with these observations we also intend 
to make a pilot survey regarding the possibilities of 
following the effects of varying atmospheric pollution 
on the state of health of a small group of patients 
suffering from chronic bronchitis. This group will 
consist of 20 persons, living in the centre of the town 
where the pollution is measured daily. When perform- 
ing this survey we will rely upon the experience that 
has been gained in England. 


This investigation, the first of its kind in Sweden, 1s 
planned to start in October 1959. The reason why we 
mention it before this assembly of air pollution 
specialists is that we hope to get valuable hints as to the 
realization of the programme, and to initiate a close 
contact with other scientists working with similar 
studies in other towns. 
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THE SUCCESSFUL ANTI-SMOKE PROGRAMME OF 
ST. LOUIS, MISSOURI, U.S.A. 


JAMES H. CARTER, Commissioner of Smoke Regulation, City of St. Louis, Mo., U.S.A. 


SUMMARY: The amount of air pollution 
in St. Louis has been reduced enormously 
in the last 20 years and this paper sets 
out the provisions of the legislation by 
which this was accomplished, the prin- 
ciples upon which these provisions were 
based and the means employed by the 
control office in their enforcement. The 
amount of pollution in St. Louis was caused 
largely by the availability of a large coal- 
field, the coals of which are of a volatile 
character. The attack on air pollution 
was based on the principle that all those 
who desired to fire by hand must use a 
smokeless fuel while others must use 
mechanical fuel burning equipment. The 
provisions of the ordinance or bye-law by 
which this principle was put into effect 
are listed. The city is divided into nine 
districts each with an inspector who has 
the duty of enforcing the legislation. 
There are provisions for chimney dust 
loading tests. All new plant has to be 
approved by the enforcement authority 
and all coal dealers in the city require a 
permit to operate. The division publishes 
its regulations in booklet form for the 
design of fuel plant and also a booklet on 
“Sources of Solid Fuels,” which gives 
analyses of coal from several hundred 
mines in various parts of the United 
States. There is a staff of 20 engineers, 
inspectors and office workers. 


A visitor returning to St. Louis today after an 
absence of 20 years would hardly recognize it as the 
city he left in 1939. Gone are the smoky palls which 
obscured the sun, the clouds of soot which settled on 
every unprotected surface, the smell and taste of 
sulphur which persisted all winter. In their places 
are clear and sunny skies, newly cleaned buildings 
and clean, fresh air to breathe. 

The story of this accomplishment is an interesting 
one. It has been told many times and will not be 
repeated here. Here we shall state, briefly, the 
provisions of the legislation by which this was accomp- 
lished, the principles upon which these provisions were 
based, and the means employed by the control office 
in their enforcement. 

Let us first examine the circumstances which made 
the legislation necessary. Immediately across the 
Mississippi River from St. Louis lies one of the large 
coal fields of the North American continent (see map). 
Much of it an easy haul by highway, and all only a 
short freight haul away, this plentiful supply of 
excellent fuel contributed greatly to the city’s growth 
as an industrial metropolis. But the Illinois coals are 
of high-volatile rank, many of them (particularly 
those nearest St. Louis) also high in ash and sulphur. 
Proximate analysis ranges for those readily available 
to St. Louis are about as follows, in percentages: 


Volatile 32-41 
1355 9 ieee 8-5-16 
Sulphur 2°5-5.5 
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SOURCES OF BITUMINOUS COAL FOR ST.LOU'S, MO 


Not only was this fuel burned under industry’s 
furnaces and boilers, it powered the locomotives of 
the area’s many busy railroads and it supplied heat 
to the city’s thousands of homes and commercial 
buildings. 

Coal of this type is not easily fired smokelessly by 
hand. In industrial furnaces, where temperatures 
can be kept high and provisions made for the rapid 
and intimate mixture of air with the volatiles, this is 
possible. But these conditions are not present in the 
stoves and furnaces used for winter heating. By the 
early 1930’s many futile attempts had been made to 
teach the people of St. Louis to fire their smoky coal 
smokelessly. A different approach was obviously 
necessary. 

The new approach can be summed up in these 
words: that all those who desire to fire by hand must 
use a smokeless fuel, others must use mechanical fuel 
burning equipment. The ordinance—or by-law—by 
which this was put into effect is the summation of 
legislation enacted in 1937 and 1940. After estab- 
lishing the Division of Smoke Regulation and providing 
for its staff, this ordinance: 


(1) defines dense smoke as equal to or denser than 
number two on the Ringelmann chart and 
prohibits its emission except for short, specified 
periods. 

specifies a maximum chimney dust loading of 
0-85 Ib per 1,000 Ib of flue gas and provides 
for the testing of chimneys to check for com- 
pliance; 


(2) 


requires that solid fuel for mechanical firing, 
under 2 in. in top size, which contains over 
12 per cent ash or 2 per cent sulphur, must be 
washed until its ash content does not exceed 
2" per cent: 


prohibits the sale or use of any solid fuel for 
hand-firing containing over 23 per cent volatile 
matter on a dry basis; 


provides that no fuel-burning or refuse-burning 
device shall be installed or erected until a 
permit has been obtained from the division 
office ; 


requires dealers in fuel or refuse-burning devices 
to make periodic reports of their sales; 
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Twelfih and Olive Streets, St. Louis, Mo., U.S.A., at 
10.00 a.m. on 28th November 1939. 


(7) permits employees of the division to enter any 
suspect building at any reasonable hour; 


(8) gives the commissioner authority to seal offend- 
ing equipment; 


(9) establishes an appeal board and sets forth a 
procedure whereby appeals from the commis- 
sioner’s rulings can be taken; 


(10) 


provides for fines upon conviction in court for 
violations of any of the ordinance provisions. 


For enforcement purposes, the city is divided inte 
nine districts with an inspector assigned to each. 
While daily patrolling his district, the inspector 
observes the many chimneys and reports to the office 
all those seen smoking in excess of ordinance limitations. 
The office, in turn, sends by mail a notice of the 
violation to the responsible party. When violations 
continue, conferences are arranged and every effort 
made to find the cause of the smoking and have it 
corrected. In cases where owners are not co-operative, 
action is instigated in the city courts or a hearing is 
held and the offending equipment sealed. Either of 
these punitive actions forces remedial measures by 
the operator. 

The division has apparatus and trained personnel 
for the conduct of chimney dust loading tests. How- 
ever, the ordinance provides that these tests be made 
at owner’s expense and it is preferred that they be 
run by impartial agencies with the approval of, and 
under the observation of, the division’s personnel. 
A hundred or more such tests have been conducted 
here in St. Louis. 

While reducing pollution from the equipment 
already in use, it is important that the situation is not 
continually made worse as new devices are installed. 
The division has published, in booklet form, its own 
regulations for the design and setting of burners for 
oil, gas and solid fuels as well as incinerators for various 
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The same spot, 52 weeks later, with the low-volatile 
provisions of the anti-smog ordinance in effect. 
(Both photos by St. Louis Post-Dispatch) 


types of refuse. Plans for the installation or erection 
of all such devices are filed with the division where 
each is examined and, if approved, a permit issued. 
When work is completed, each installation is inspected 
to assure that it meets all requirements, and, when 
accepted, is so labelled by the district inspector. The 
ordinance provision that dealers in this type of equip- 
ment must report their sales is an aid in the enforce- 
ment by helping to prevent “ sneak ”’ installations 
which might otherwise be made without permits. 

Enforcement of the solid fuel provisions is abetted 
by a concurrent ordinance which requires that all 
coal dealers doing business in the city have a permit 
issued by the division so to do. The permit is renewed 
annually, and provisions are made for its revocation 
upon cause. Issuance of the permit is dependent upon 
the filing of a thousand-dollar performance bond by 
the applicant. Every vehicle used by a permittee in 
solid-fuel transport is registered and is identified by 
a decalcomania on the vehicle’s windshield. 


The division has in its files analyses of coals from 
several hundred mines located in various parts of the 
United States (see map). These include not only 
the Illinois mines from which St. Louis receives the 
bulk of its stoker-fired coal, but also a few mines in 
Kentucky, which compete for a share of this market. 
Most of the city’s low-volatile coal comes from the 
states of Virginia and West Virginia with occasional 
shipments from Pennsylvania and Maryland. The 
city’s second source of low-volatile coal is the Arkansas- 
Oklahoma field. From time to time a compilation 
of these mines and their products is published in a 
“Sources of Solid Fuels”? booklet * which is made 
available, gratis, to the trade. 

Enforcement of the many ordinance provisions 
requires the full-time efforts of a staff of 20 engineers, 
inspectors and office workers. It pays off in a cleaner 
and brighter city. 


II. 4 


LEGISLATION AND ADMINISTRATION IN SMALL STATES 
FP. BE. DAWSON, F.A.P.HI., A.MiInst.P.C., Department of Health, Dublin, Republic of Ireland 


SUMMARY: The author discusses legis- 
lation and administrative requirements 
for clean air in small or less industrialized 
nations, stemming from personal con- 
sideration of the question in the Republic 
of Ireland. An outline is given of an 
appropriate form of Act, which it is 
suggested should give flexibility and 
ability to meet changing conditions by 
means of Regulations. The form and 
functions of an administrative Steering 
Committee are described. 


Air pollution in some small and as yet industrially 
under-developed states can present legislative and 
administrative problems more difficult of solution than 
those of highly industrialized nations. 


The main reasons for this are: 


The Fluidity of the Industrial Position 


National industry not largely founded upon home 
produced raw materials is apt to progress sporadically 
and be diffuse in character. A clear pattern is not 
easily discernable. Consequently, it is almost impos- 
sible at any period to draft a statute on air pollution 
which, satisfactory for conditions at that time, can 
be guaranteed to remain satisfactory for a period of 
years. Statute law fructifies slowly and in a modern 
democracy there is a reluctance towards early modifi- 
cation or frequent amendment. 


The generally limited number of pollution foci 


The presence of pollution may not only be restricted 
to a small number of centres but may also be difficult 
to demonstrate. Influencing public opinion, therefore 
calls for an educational effort of greater relative 
proportions than is necessary in fully industrialized 
States. 


Finance 
This requires no labouring. 


Staff 


This problem is partly coupled with Finance above. 
A corps of specialists is neither feasible nor, in the 
conditions postulated, justifiable. Specialist assistance 
will be required from time to time but, at field level, 
there is a need for some type of existing official who 
can absorb the duties so as to give a complete and 
continual coverage of the areas affected, or likely to 
be affected. 


In those circumstances suitable legislation needs to 
be flexible both in application and in content. Again, 
in the postulated circumstances, permissive rather than 
prohibitive legislation is to be preferred, although the 
present position regarding maximum allowable con- 
centrations militates against a wide application of the 
permissive form. ‘The pattern of legislation suggested 
is a simple enabling Act containing power to make 
regulations for promoting the cleanliness of the 
atmosphere. 
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The Act could give power to make regulations for: 


(a) Setting up a small Steering Committee at 
Government level to advise, co-ordinate and 
integrate the operations of all agencies con- 
cerned in the problem. 


Controlling specific potential sources of air 
pollution, e.g. chemical factories. 


Controlling sources of pollution from smoke, 
dust, grit and gases. 


Dealing with potential sources of air pollution 
from radio-active material. 


Promulgating maximum allowable concen- 
tractions of pollutants in the atmosphere. 


Covering the recruitment and training of staff 
and payment of fees. 


Allowing grant-aid for schemes of measurement, 
special investigations and plant or fittings 
conversion. 


(h) Prescribing penalties for contraventions. 

(1) 

Future developments of potential sources of air 
pollution not contemplated or foreseen at the time of 
its passage could be covered by such an Act. Also 
regulations need only be made as required (confer (d) 
above) and could be revoked, revised or amended 
when necessary without incursion upon parliamentary 
time. 


It is considered that the advantages occuring in the 
given circumstances from such a form of legislation 
outweigh the well-known arguments against Govern- 
ment by regulation. 


The constitution of the Steering Committee would 
be most important. The control of air pollution 
requires the skill of a large number of professions. 
Nevertheless, for financial and other reasons it would 
be unsuitable for a small nation to constitute a large 
and unwieldy committee. Its detailed constitution 
will, to some extent, be governed by local usage and 
wide variations are possible. Basically, it is suggested 
that it should consist of an independent chairman, a 
senior administrative officer from the Government 
Ministry concerned; a medical member of the local 
authority preventive medical service where such 
exists; a “‘ research ”’ representative, e.g. from Univer- 
sity staff; and a technical officer versed in environ- 
mental hygiene. A small unit of this description, 
backed by power to obtain advice from specialist 
sources and charged not only with the task of advising 
the administration but also of promoting national 
and international liaison, is more likely to be effective 
than a large body with simple advisory functions. 


Another essential is the availability and proper use 
of staff. It is convenient to divide staff into those 
required for field duties, i.e. enforcing regulations, 
carrying out inspections, and simple measurements 
and, on the other hand, staff engaged on research or 
special forms of investigation. These latter will be 
University and medical school staff, public Analysts 
and perhaps private firms. Occasions will arise where 
integration and co-operation between research staff 


Zoning controls. 
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and field staff will be needed and this would represent 
another function of the Steering Committee. 


For field duties the small State is unable to support 
an elaborate organization, e.g. three separate officers 
for, respectively, observation, investigation and remedy. 
Neither may it be feasible to recruit even a limited 
number of specialist field officers capable in all 
circumstances of combining the three functions men- 
tioned above. Another important factor is that field 
staff are in the best possible position to act as educators, 
and for this, frequent contact must be made with both 
offenders and possible offenders. A fairly large number 
of personnel will be required for coverage even though 
their active operations may not always be whole-time. 
One must seek therefore personnel who might by 
reason of analogous duties prove suitable. 


States operating a Health Inspector or Sanitarian 
Service as part of their local authority organization, 
are in a more favourable position than those who do 
not. These officers are already engaged closely with 
the public in the execution of other vital environ- 
mental health duties. It may, of course, be necessary 
to give them additional training to cover the problems 
they will meet and to use their unique opportunities 
of educating both operating personnel and the general 
public. 


Their chief use will be in dealing with pollution 
from smoke, dust, grit and odours. They might at a 
later date be employed in certain phases of the control 
of pollution from radioactive airborne material. 


Where Health Inspectors are not employed it is 
likely that there will be considerable difficulty in 
providing the necessary coverage. The Health 
Inspector is nowadays widely recognized as an essential 
part of local environmental hygiene services and it 
might well be that States not already possessing them 
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would decide to recruit them not solely for air 
poliution duties. If not, it is suggested that the local 
enforcement of legislation on air pollution should be 
vested in whatever officers now operate the local 
sanitary services such as water supply, drainage and 
so on. 

In the postulated circumstances the more involved 
industria] processes such as chemical works, oil refining 
and power generation are likely to be small in number 
though individual units may be large. It wouid 
therefore be better that supervision of such processes 
should be by the central authority, whence specialized 
knowledge is usually available and in any event 
uniformity of treatment is easier to maintain. The 
same case cannot always be justified where the 
numbers of these installations allows the accumulation 
locally of a reservoir of experience and knowledge of 
topographical and local meteorological peculiarities. 
For special advice to local staffs it is suggested that a 
panel be drawn up by the Steering Committee of 
experts whose services would be available on a fee 
basis. 

Finally there will be required, directed by the 
Steering Committee a continual emphasis on the 
““team:”’ attitude with, as a corollary a good system of 
both vertical and horizontal liaison. 

The foregoing personal ideas and suggestions stem 
from practical consideration of air pollution in the 
Republic of Ireland. Existing legislation is antiquated 
and was never likely to be satisfactory. This was not 
so important when industry was very small. In present 
conditions of increasing industrialization and growing 
centres of population, the law is completely unsuitable. 

In this situation new and comprehensive air pollution 
legislation is necessary and the suggestions made are 
intended to utilize as far as possible the existing 
Environmental Health Services organization. 


Wl. 5 


THE PRESENT DEGREE OF AIR POLLUTION AND THE RELEVANT 
LAWS AND REGULATIONS IN FORCE IN THE FEDERAL REPUBLIC 
OF GERMANY 


(Contribution by the Federal Ministry of Labour and Social Affairs, Bonn) 


SUMMARY: The problem of air pollution 
in the Federal Republic has increased with 
the growth of industry since the last war. 
The Industrial Code provides for prior 
approval of industrial plants. Police 
regulations control some forms of pollu- 
tion as a measure of public safety. Motor 
vehicles are controlled under the provisions 
of a separate ordinance. Adjustments of 
the laws and regulations are under active 
consideration to meet changing conditions. 


For about a hundred years scientists in Germany 
have studied the damage caused by smoke. Renowned 
German scientists have elaborated test procedures and 
developed instruments and methods with a view to 
measuring emissions from industrial establishments 
and to keeping them within tolerable limits. Before 
World War II immissions in general did not exceed 
tolerance thresholds. The situation changed after the 
end of the war. After the complete break-down it 
was important, first of all, to rebuild the establishments 
destroyed in order to be able to start operation as 
soon as possible. Naturally many measures were 
neglected at that time because they could not be 
carried out for technical or for economic reasons. 
While the Federal Republic was spared any smog 
catastrophies, as in German private homes coal is 
usually burnt without smoke, it could not be helped 
that today the contamination of the atmosphere over 
large areas is such that it becomes a problem of 
national, and partly even of international, importance. 
This aggravation of the situation must be attributed 
to the creation of new industrial plants, to the neglect 
of existing plants, the considerable increase in the 
density of the population, the processing of raw materials 
rich in ballast, etc. Measurements of present air 
pollution over industrial areas showed that in some 
areas of the Federal Republic of a size of about 20 to 
30 sq km precipitations of dust have reached an 
amount exceeding the tolerance threshold. It is 
considered that the permissible limit is exceeded 
where the precipitation of inert dust amounts to 
3 kg per 100 sq m a month. It has been ascertained 
that air pollution has caused damage to vegetation, 
in particular to pine woods, though such damage 
must primarily be ascribed to dust and not to sulphur 
dioxide originating from the combustion of fuel. It 
was found that under unfavourable atmospheric con- 
ditions the critical value of 0-5 mg sulphur dioxide 
per cu m of air was exceeded in some areas. 

The legal provisions in force in the Federal Republic 
of Germany concerning air pollution control are laid 
down both in public and in civil law. 

The provisions contained in Secs. 16, 24, and 25 of 
the Industrial Code ensure protection against air 
pollution under public law with regard to immissions 
from industrial undertakings. ‘These provisions pre- 
scribe that approbation from the appropriate authority 
must be obtained prior to the establishment of certain 
plants susceptible of entailing considerable disadvan- 
tages, dangers or annoyance for the owners and 
inhabitants of the neighbouring premises or for the 
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community at large. The law contains a compre- 
hensive enumeration of the plants in question. 

A considerable number of plants contributing to 
atmospheric pollution, such as chemical factories, 
metallurgical plants, cokeries, cement mills, foundries, 
etc., come within the scope of these provisions. In 
the course of the procedure of approbation it is 
examined whether the plant is susceptible of causing 
considerable danger, disadvantage or annoyance to 
others. The approbation is subject to the fulfilment 
of certain conditions and obligations. The law does 
not prescribe any maximum limits for emissions. Thus 
the competent authorities are in a position to adjust 
the conditions to the latest technical development. 
There are no provisions, however, allowing the 
imposition of any additional conditions, once the 
approbation has been given. ‘There are similar 
provisions concerning mining undertakings. With 
regard to emissions from motor vehicles there are 
special prescriptions contained in the Ordinance con- 
cerning the admission of motor vehicles (Straken- 
Verkehrs-Zulassungs-Ordnung), promulgated in 1953. 

In addition to these statutory provisions there are 
police regulations and regulations concerning the 
maintenance of public order which provide for an 
intervention in case of air pollution where it becomes 
necessary to avert dangers menacing public safety or 
public order. According to the consistent practice of 
the Supreme Court of Administration public safety is 
primarily to be understood as the protection of the 
public and of the individual citizen against any damage 
to his life, health or property. 

As far as civil law is concerned, the relevant pro- 
visions are contained in Sec. 903 and Sec. 906 of the 
Civil Code. Sec. 903 enunciates the principle that 
the owner of property may dispose of it at his discretion 
and may in particular exclude anybody else from 
interfering with his rights, unless there are any laws 
or titles of third persons restricting such power of 
disposition. Sec. 906 limits the right laid down in 
Sec. 903. ‘This section provides that, under certain 
circumstances, the owner of real property must tolerate 
a number of immissions specified in this section (obliga- 
tion of tolerance). 

So for instance the owner of real property must 
suffer immissions from another real estate if such 
immissions are of no substantial consequence. A third 
person must also tolerate substantial immissions, if the 
person prejudicing the enjoyment of his rights, uses 
his tenement in conformity with its location and with 
local customs. 

In general it can be said that the fundamental 
principles at the basis of the relevant provisions of the 
public law have held true. It becomes, however, 
necessary to adjust them to the new technical, economic, 
and social development. New types of establishments 
have been set up which are not yet listed among the 
establishments requiring approbation by the authorities. 
It has also proved a disadvantage that, once an 
entrepreneur has been authorized to operate an 
establishment, it is not possible subsequently to impose 
any further obligations on him; furthermore measure- 
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ments to control compliance with the conditions 
imposed upon the entrepreneur at the time the 
approbation was given must be carried out at the 
expense of the authorities. 

With regard to civil law it should be stated that 
the obligation to tolerate immissions is considered too 
far-reaching under present circumstances. ‘The 
German Parliament is at present, on their own motion, 
preparing a bill which is intended to adjust existing 
regulations to the new technical, economic, and social 
development. When this bill has been passed, Govern- 
ment will have to elaborate a new ordinance setting 
forth all technical installations which require official 
approbation. In overall administrative regulations, 
up-to-date techincal rules will be laid down designed 
to serve for the guidance of the authorities in charge 
of the official procedure of approbation. In this task 
the Federal Government has the advice of a Commis- 
sion for the “‘ Control of Air Pollution ” set up at the 
*“German Engineers Association’. This commission 


26 


has more than a hundred expert members and is 
subsidized by Federal Government. ‘The Federation, 
the Lander”; “the ‘communities! sand Simdustry. 
promote all research activities which may benefit air 
pollution control In order to encourage and accelerate 
the installation of devices for the reduction of air 
pollutants in immissions from industrial establishments 
entrepreneurs, under certain circumstances, are granted 
tax relief. 

Federal Government takes the view that the problem 
of air pollution control cannot be solved by legal 
measures alone. A solution of the problem is a task 
incumbent on the entire community, and all parties 
concerned must realize their responsibility in this field. 
Industrialists, in principle, are ready to make use of 
the new technical possibilities for the control of dust 
and exhaust gas. In some branches of industry a 
noticeable reduction of immissions was registered in 
recent years. 


ii. 6 


AIR POLLUTION PROBLEMS IN THE FEDERAL REPUBLIC OF 
WEST GERMANY 


Dr.-Ing. RURT GUTHMANN, Verein Deutscher Evsenhiittenleute, Diisseldorf 


SUMMARY: Germany has recognized that 
legal regulation of Air Pollution would be 
inadequate and impossible unless based 
on proper scientific and technological data. 
In 1955 a Verein Deutscher Ingenieure 
committee for the prevention of Air 
Pollution was established. The committee 
is made up of experts from many German 
industrial associations and of scientists of 
many different disciplines. This com- 
mittee supplies the legislators with 
technical data. Investigations are carried 
cut by private and university research 
institutes, and so far 1:3 million DM have 
been made available out of public funds. 
It is not possible to introduce a comprehen- 
sive special law at present, but the draft 
proposal for amendment of trade regula- 
tions and the supplement of the German 
Civil code has been placed before the 
Bundestag. The committee for the pre- 
vention of Air Pollution has established 
directives, applicable to new plants, which 
limit the permissible dust loading of the 
outside atmosphere, deal with the reduc- 
tion of dust emissions and contain direc- 
tives and explanatory notes regarding the 
reduction of dust-like emissions. 


The West German industry is highly conscious of its 
air pollution and air hygiene problems. When, in 
1954, parliamentary circles considered a legal regula- 
tion of air pollution and the problem was put before 
the Bundestag and the Federal Government, it was 
recognized that such regulation alone would be in- 
adequate and impossible to implement unless it was 
based on a sufficient mass of proper scientific and 
technological data. 


The proposals made by the Verein Deutscher 
Ingenieure were backed by the Federal Government, 
and in 1955 the VDI committee for the prevention of 
air pollution was established. From the outset, the 
natural sciences involved were to co-operate and so 
were the offenders and victims of air pollution. 
Experts of the following associations constitute the 
committee personnel: 


Deutsche Gesellschaft fur Hygiene und Mikro- 
biologie (German Society for Hygiene and Micro- 
biology); Gesellschaft Deutscher Chemiker (Society of 
German Chemists); Deutscher Wetterdienst (German 
Meteorological Services); Gesellschaft Deutscher 
Metallhutten-und Bergleute (Society of German 
Metalworkers and Miners) ; Steinkohlenbergbauverein 
(Association of Collieries) ; Technische Uberwachungs- 
vereine (Associations for Technical Control); Verein 
Deutscher Eisenhuttlenleute — VDI — Fachgruppe 
Staubtechnik (VDI Technical Group for Dust 
Problems); Vereinigung der Grosskesselbesitzer 
(Association of Owners of Large Boilers). 


Scientists of universities and institutes for biology, 
chemistry, forestry and agriculture, medicine, meteor- 
ology, physics, technology, the federal Association of 
the German Industry (various industrial groups), the 
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German railways and road traffic authorities, the 
German farmers’ association, top municipal corpora- 
tions, the development board of the Ruhr mining 
area, responsible government departments, control 
authorities. 


The scientists and experts of tiie federal Republic 
serving on an honorary basis on this committee to 
help solve these problems come from the following 
vocations: 

Physicians 

Veterinarians ... 

Botanists 

Agriculturists .. 

Foresters 

Chemists 

Physicists 

Meteorologists 

Miners . 

Metallurgists ; : 

Representatives of authorities : 

Engineers of various vocational and 
industrial groups 

Others: 2c: 
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This committee supplies the legislator with technical 
data such as the maximum allowable pollution loads. 
Investigations into measuring methods and _ into 
emission, distribution and effects of dust and gases 
are carried out by private and university research 
institutes for which considerable sums are required. 
So far some 1-3 million DM have been made available 
for these purposes out of public funds; about the same 
sum will be needed for research projects on which 
work has not yet been started. 


Accurate objective measurement of dust and gas 
emission 1S a pre-requisite for ascertaining the extent of 
air pollution caused by an emission source. ‘The 
distribution of material discharged to the atmosphere 
depends on meteorological conditions also. ‘These 
conditions and the relation between emission and 
rainfall, in other words the natural causes of dust and 
gas distribution, should be known if the minimum 
clean air standards are to be satisfied. Also it should be 
possible to measure the dust and gas levels, or con- 
centrations and precipitations of air admixtures, in a 
zone affected by air pollution. For this purpose 
improved measuring methods are being worked out. 


Finally, the biological effect of air pollutants on 
human, animal and vegetable life should be examined. 
Based on this knowledge it will be possible to define 
the minimum standards of acceptable concentrations 
and precipitations of dust and gases in the neighbour- 
hood of air pollution sources, and to estimate the 
reduction of dust loading and the remedial measures 
that are required. 


In 1957, a report was submitted to the Federal 
Government giving a survey of the: 

present state of air pollution in German and abroad; 

legal measures abroad; 

establishment of a comprehensive research program ; 
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Mining industry 

Colliery coking plants 

Iron and steel industry 

Foundries 

Chemical industry 

Nitrogen industry 

Metal works 

Steam generators. beyond 
10 t/h 

Steam generators below 

10 t/h 

Industry of stones and earth 

Mineral oll industry 

Cellulose and paper in- 
dustry 

Glass industry 

Small industries and 
domestic heating 

Federal railways 

Motor car Industry 


Calculations on spreading 


President \ 
Jdeputy presidents 
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of Regulations 
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Secretariat 


Publicity 


Measuring technique and 
special technical problems 


Working groups 
for 

Effects of SO, 
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Effects of NO, 
hard coal flue dust 
brown coal flue dust 
Effects of Cl 
Effects of Pb 
Effects of CO 


Continuous dust measure- 
ments in flue gases 

Measuring of dust- 
deposition 

Measurements of dust con- 
centrations in the atmo- 
sphere 

Measurements of gas con- 
centrations 


FiG. 2.—Organization of the V.D.I. Clean Air Commission. 


proposals and means for reducing air pollution, and 
recommendations for legal regulations. 


In Germany it will not be possible, for the timebeing, 
to introduce a comprehensive special law; however, a 
** draft proposal for the amendment of trade regulations 
and the supplement of the German Civil Code,’’which 
will meet the wishes of the public, was put before the 
German Bundestag and may become law in the course 
of this year. The amendments will affect Section 16 
and 25 of the trade regulations and Section 906 of the 
Civil Code; for instance, the acceptance of emission 
controls and the possibility of subsequent enforcement 
of emission limits on plants which have already been 
licensed are laid down. These plants will be exempted 
from the law; regulation will be by ordinances. The 
liability of the neighbourhood to accept emissions 
whose suppression would be technically and economic- 
ally feasible will be made less stringent. 


The committee for the prevention of air pollution 
establishes directives limiting the permissible dust 
loading of the outside atmosphere according to 
technological conditions and current developments. 
These directives serve as a working basis enabling the 
trade board to form an opinion on the various plants. 
Representing tolerance values of concentrations and 
precipitations of dust and gases, they make it possible 
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to revise, at a given time, the values laid down by 
existing standards and to adapt them to more progres- 
sive methods. This is regarded as a decisive advantage 
over the procedure prevailing in other countries where 
emission limits are fixed by law. 

It should be emphasized that the directives, which 
have just been published, are to be applied to new plants; 
the explanatory forms are uniform for all industries 
involved and give some introductory clues regarding 
the technique of the method. 

A second section deals with the reduction of dust 
emissions. It is pointed out that dust production may 
be reduced by structural and operational measures, 
and special consideration is given to factors which 
either favour or hamper dust emission. ‘To help choose 
the most suitable dust collectors the results obtained with 
standard or proven separators are indicated together 
with their main technical data as e.g. total dust 
removal efficiency, outlet dust loading, pressure drop, 
etc. In addition, those factors are indicated which 
increase or decrease the dust removing capacity of the 
collector, and the way dust emission is effected by stack 
height is shown. 

The last section contains directives and explanatory 
notes regarding the reduction of dust-like emissions. ‘The 
trade board will reserve the right to control proper 
observance of the limit values. 
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AIR POLLUTION IN SOUTH AFRICA. THE DEVELOPMENT OF 
PUBLIC OPINION ON THE SUBJECT 


E. C. HALLIDAY, Ph.D., Principal Research Officer, General Physics Division, National Physical 
Research Laboratory, South Africa 


SUMMARY: Interest in air pollution in 
South Africa began in 1948, but public 
opinion was not sufficiently strong to 
support expenditure. London “ smog ” of 
1952 and an abnormal “ smog ” in Durban 
recreated interest. Council for Scientific 
and Industrial Research organized a 
national conference. Lectures and talks 
have been given by scientists working on 
air pollution. Public opinion is demanding 
controls on emissions from industry. When 
domestic smoke is dealt with a new type 
of education will be necessary. 


Public interest in air pollution in South Africa began 
in 1948 with an article in the S.A. Engineer ‘‘ Darken- 
ing Africa: the Problem of the Smoke Nuisance ”’ and 
another in the magazine Municipal Affairs, “‘ Tolerance 
of Atmospheric Pollution Inflicts Injuries on the Comm- 
unity ”’ by Sir George Elliston! 2. The Liaison Officer 
of the Council for Scientific and Industrial Research in 
Washington produced an excellent survey of the air 
pollution situation in America and this was the basis 
for further articles in industrial magazines as shown 
in the references.3.4:5 These informative articles 
caused interest in the newspapers, with one or two 
feature articles and a number of letters from correspon- 
dents and were partly responsible for the City Council 
of Johannesburg appointing a “ Smog Committee ”’ 
which met regularly for about a year from 1950 to 
1951. Public opinion at that time considered that 
South Africa with its sun and its wide open spaces, 
could not possibly suffer from air pollution, and though 
thoughtful people could recognize the steady increase 
in smokiness of Johannesburg and the neighbouring 
mining towns public interest was not sufficiently strong 
for the City Council to feel that it could spend public 
funds on a study of the position and the meetings of 
the committee ceased. 

The London Fog of 1952 re-kindled interest in the 
question of air pollution and in 1954 the Federated 
Chamber of Industries, at its annual convention in 
Johannesburg debated a motion on “ Control of 
harmful vapours, gase3, effluents and other discharges ”’ 
and decided that industry should actively support the 
formulation of legislation for the control of such 
effluents, as it was to the advantage of industry to see 
that such control was on the one hand effective, and 
on the other hand reasonable. At about the same time 
the National Council of Women, at its annual con- 
ference passed a resolution asking that steps should 
be taken to reduce air pollution in the cities, and sent 
it to the Minister of Health. 

Up to this point the development of public opinion 
on the problem of air pollution had proceeded in an 
irregular fashion with occasional bursts of activity, but 
no clear opinion was observable. Then a crisis 
situation in Durban, the large seaport and holiday 
resort of Natal, to which thousands of people from 
Johannesburg flock for their holidays in the winter, 
brought the air pollution situation home to the public 
very forcibly. A few weeks of abnormally stagnant 
conditions in an atmosphere which is often stagnant 
caused visibility at midday to shrink to a matter of 
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yards and made air pollution the subject of discussion 
throughout South Africa. 


At about this time the National Physical Research 
Laboratory and the National Chemical Research 
Laboratory of the Council for Scientific and Industrial 
Research decided that the investigation of air pollution 
was a national concern and that steps should be taken 
to conduct research into some aspects of the problem. 
It was realized that in this very public matter, research 
and public education went hand in hand so that the 
first step taken was to organize a national conference 
on air pollution and to invite to this conference, 
representatives of all the larger city councils, chambers 
of commerce, chambers of industry, the railways, the 
chamber of mines, public health departments and 
civic vigilance organizations. This conference dis- 
cussed the industrial, the legal and the scientific aspects 
of air pollution was well as its biological effects and it 
was well reported in the press throughout the country. 
The next step was to arrange for the formation, by 
the Minister of Health, of a National Committee on 
Air Pollution and for the commencement of a simple 
programme of pollution measurement in Pretoria, the 
administrative capital of the Union of South Africa, 
with a view to demonstrating to the public exactly 
what was the concentration of pollution being 
experienced in the city. The fact that measurements 
were being made attracted newspaper attention and 
from the commencement of these studies newspaper 
comment on the subject of pollution and the progress 
of the study of it has been regular and fairly wide- 
spread throughout the country. The scientists con- 
cerned with the study have been able to speak to the 
public from time to time and stress the important facts 
about air pollution so that the general public may 
now be said to be ‘‘smog minded ”’ and definitely 
ready for some form of national action to reduce the 
emission of pollution. The National Physical Research 
Laboratory has itself undertaken a programme of 
public education but has addressed itself to the 
administrative groups such as health officials, municipal 
engineers, city councils and similar groups.®.7 ‘These 
lectures usually receive newspaper coverage so that 
information about the nature of air pollution, its 
harmful effects and ways of reducing it, is regularly 
being widely spread. South Africa is still in the position 
that there are no effective legal provisions by which 
the emission of pollutants may be controlled and so 
an informed public is still a little helpless and restive, 
but city health authorities have been helped in their 
efforts to abate smoke nuisances by the existence of a 
strong public opinion that smoke at least, is undesirable. 
The results of the educational activity described above 
can be seen as far as industry is concerned, in the 
increasing number of inquiries which are received by 
the National Physical Research Laboratory, asking for 
information on the means for the reduction of, smoke 
from stacks, sulphur dioxide from certain industrial 
activities, dust from cement factories and acid vapours 
from some chemical processes. In addition, one large 
chemical industry is at present drawing up a code of 
practice for the control of emissions from its various 
factories and has asked the National Physical Research 
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Laboratory for advice on the effectiveness of the code. 
It can thus be said that public opinion is demanding 
controls on the emissions from industry and that 
industry is already considering the situation favourably. 
The smoke from domestic fires of all types is of course 
at present unrestricted and it is certain that when 
attempts are made to reduce this smoke—which 
accounts for about 50 per cent of the smokiness of the 
cities—a new type of education will have to be under- 
taken. This will be directed towards convincing the 
citizen that he also has a responsibility for clean air 
even if it does cost him something. 

The question of national legislation for the control 
of the emission of pollutants is still under discussion 
but it is to be expected that any such legislation must 
include a policy of public enlightenment, explaining 
the value of alternative fuels to coal and encouraging 
householders to face the change to a new fuel willingly 
and co-operatively. The Council for Scientific and 
Industrial Research will increase its research pro- 
gramme and its informative talks in popular language 
on the results of the research so that this will continue 
to act as a stimulation of public interest in the reduction 
of air pollution. Experience in South Africa has 
shown the public are very receptive to clear statements 


about the results of research and are very willing to 
take action when they are given adequate information 
and reasons for the technical measures which should 
be taken. 
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II. 


PUBLIC OPINION AND EDUCATION IN JAPAN 
Institute of Public Health, Tokyo, Fapan 


SUMMARY : Their activities in the fields 
of information and research are listed. 
Other educational activities for abatement 
of pollution found in each community are 
given including such activities as refresher 
courses for boiler men, lecture meetings 
and film shows. Some communities are 
considering the institution of Smokeless 
Areas and are issuing Pollution forecasts. 
Public opinion and the press have both 
shown increasing interest in air pollution 
problems. The National Institute of 
Public Health undertakes the education of 
Health Education Officers. The establish- 
ment of a comprehensive organization for 
the prevention of Air Pollution is now being 
planned. Japanese Academic societies are 
also showing considerable interest. 


Activities for making the public understand air 
pollution abatement methods and for securing their 
adoption are undertaken mainly by the commissions 
for the prevention of air pollution. 

Their activities include: to answer inquiries from 
administrative agencies; to make recommendations or 
give advice about air pollution abatement; to under- 
take research into the real state of air pollution in the 
respective areas and make public the results; and to 
let people know the degree of pollution in their sur- 
roundings in order to build public opinion against air 
pollution. 

It is noteworthy that the volume of falling soot is 
now on the decrease in industrial districts such as 
Kawasaki-Shi, Amagasaki-Shi, and Ube-Shi, where 
air pollution has hitherto been greatest. 
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Other activities for abatement purposes found in 
every community are: advice on the improvement of 
preventive facilities; refresher courses for boilermen; 
lectures and seminars; study meetings; a Smoke 
Prevention Week; and the showing of informative films. 
Some communities are blueprinting the institution of 
smokeless areas and are issuing pollution forecasts in 
co-operation with the meteorological observatory. 


Public opinion has become interested in air pollu- 
tion in the past few years, and especially in the Press 
there is a growing tendency to highlight the problem 
of air pollution. 


The National Institute of Public Health takes 
charge of the education of health technical officers. 
Lectures on air pollution are given to Medical Officers 
of Health and Sanitary Officers in order to improve 
the health administrative officers’ knowledge on this 
problem. 


The establishment of a comprehensive organization 
for the prevention of air pollution during the present 
year 1s now being planned. The interested academic 
circles of hygiene, meteorology, physics, chemistry, 
architecture, and mechanical engineering, and the 
administrative agencies concerned are to be repre- 
sented in this organization. 


In the interested academic societies several results 
of investigations into air pollution have been made 
public since 1950. The Public Health Association of 
Japan has annually held a symposium on air pollution 
since 1956. It may be worth mentioning that the 1959 
convention of the Japanese Medical Society conducted 
a symposium on public nuisances for the first time in 
Japan, taking up air pollution, as one of the items of 
discussion. 


II. 


LEGISLATION IN JAPAN 
The Institute of Public Health, Tokyo, fapan 


SUMMARY: No general law has yet been 
enacted in Japan for prevention of Air 
Pollution, but Public Opinion increasingly 
demands such a law. In the meantime 
local governments have passed their own 
ordinances. These are divided into two 
categories, the first of which deals with 
the prevention of public nuisance in 
offices and workshops, and the second, 
which applies to Tokyo, deals with the 
public nuisance caused by smoke other 
than that produced in workshops. A table 
is given showing the administration and 
organization of these ordinances. Figures 
are also given for the budgeted costs for 
1959. 


Principles and Form cf Legislation 


In Japan we have, as yet, no enacted law for pre- 
vention of air poliution. The Welfare Muinistry 
drafted in 1955 a Bill of Standards for prevention of 
atmospheric pollution, but it was not submitted to the 
Diet. 


Public opinion demanding the enactment of such a 
law, however, has recently become louder than ever, 
as the air pollution in larger cities and industrial 
communities has become more conspicuous. In view 
of this situation, the Government is preparing for its 
enactment. Meanwhile, local governments, including 
Tokyo-To, Osaka-Fu, Fukuoka-Ken and Kanagawa- 
Ken, already have their own ordinances for air 
pollution abatement, and some other communities 
have competent commissions for this purpose consisting 
of administrative agencies and learned or experienced 
people. 


Local ordinances for air pollution abatement are 
divided into the following two gategories: 


(1) Ordinances for prevention of public nuisance in offices and 
workshops—in Tokyo-To, Kanagawa-Ken, Osaka-Fu, 
and Fukuoka-Ken. 


An ordinance of this kind orders proprietors to take 
necessary steps for prevention of public nuisance and/or 
makes them remove an existing public nuisance 
according to complaints brought by the people 
affected. 
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(2) Smoke abatement ordinance—in Tokyo-To. 

This controls the public nuisance caused by smoke 
other than that produced in workshops. The area of 
Tokyo is divided into two districts for this purpose, and 
smoke produced in each of them is regulated in 
accordance with the respective standards by means of 
Ringelman Chart No. 2 or No. 3. 


Although both of the above ordinances prescribe 
examination on the spot by the officials concerned, 
which may be followed by warning and _ penalty, 
guidance and advice is as a rule preferred. 


Administration and Organization 


The administrative set up for this purpose is shown 
in the following table. The table shows whether each 
local government has the ordinance or not; the 
responsibilities of the bureau or division; organization 
and duties of the commission supplementary to the 
competent agencies; lower administrative institutions; 
and private organizations. 


Cost 


The 1959 appropriations are as follows. These 
amounts do not include personnel expenditure. The 
Prefectures are those having the ordinance for the 
purpose while the cities are those carrying on the 
business without ordinance. The amounts with the 
mark * contain expenses for the prevention of public 
nuisance, the others being appropriated only to air 
pollution abatement. 


1954 Appropriation 
(1,000s Yen) 


Local Government 


Prefecttines: 
Tokyo-To ... 40007 
Kanagawa-Ken 2,000 
Osaka-Fu . 1,400* 
Fukuoka-Ken 2,200 
Cities: 
Amagasaki-Shi 1,500* 
Sapporo-Shi 940 
Kobe-Shi 1,100 
Ube-Shi 2. 1,000 
Osaka-Shi ... 1,700 


II. 
























































= sok Sox == — — == = “-UONeZIURSIQ) 1VALIG 
(20g 
world ors 
SOK sox Sox sox = sox aaa — SOX Lech ae 20) nie 
-BZIUPSIC) 9AIeI9d0-0r) 
uonoedsuy uooadsuy uo1oodsuy uotoodsuy 5.4 SS ee Bre uonsedsuy (samqueT) YI{eeH) 
ayOuUIS ayouls ayOuls aYOuIS aYOuIS SUOI]NINSUT I9MO'T 
quourspn{ quowuispnf{ 2» quowspnf{ 
UONeSIISIAUT VONeSSoAUT Wy uUONneStsoauy UONeSNSIAUT UOMeSISIAUT ®W yoreVssay 
W®Q YOIvssoy W®W YOIVssay ‘yoIessoy UOSIeI'T ®Q YOIVIsay qusuispnf yuourspn[{ “yorvasoy ‘UOSTeIT SESSION GT 
(Z) 
uswA[qUIassy 29 
Ei, ERS Xe AX ZBR‘X ARX La? eX ZR Di RX ARX “(A) STRIIYO 
(X) Sdestapy 
peyyeno JO s}stsuor) 
Sox Sok SOK Sox so Soh SOX sox sox UOTSSIUIWIO') 
We°H “Id 
‘299 YIYeOH uotjons4suor) ydoq uyeoH doq yieoy jesodsiq, 998e AA == ydoq yea — ydaq yee uonn]]oOg ary 
“aIq, Arjsnpuy ‘aIq Arjsnpuy 
— = = — me adeq yyeoy 2 VO1IDUIUIO’) 23 9OIOUIUIOT) ‘ydaq sutsnoyy aouesInyy oI;qng 
:setoussy jusjedur0r) 
— = = — — sox sox sox sox 2URUIPIC) 
14S-3qQ 14S'-9qo Yy 1yS\-1yvsSDd0U py 1YS'-DYOSE 145\-0L0gqos, ua y-DyONYNT NJ-DYDSE ua y-Dawspun y 0 7, -odyo 7. JuIUULIQOL) [DIOT 





sun) 


$ainjoa fag 





71921 


a 


II. 10 


THE CONTROL OF AIR POLLUTION IN CANADA 


MORRIS KATZ, M.Sc., Ph.D., M.EI.C., Consultant, Atmospheric Pollution Services, Department of 
National Health and Welfare, Ottawa, Canada 


SUMMARY: There is no federal air pollu- 
tion legislation in either the United States 
or Canada. In Canada air pollution 
control is largely a provincial responsi- 
bility, with the exception of vessels and 
railways. The Regulations made by some 
of the provinces are described, together 
with the rules of the Los Angeles Air 
Pollution Control District. The present 
trends in Canada are towards the adop- 
tion of the American Society of Mechanical 
Engineers’ code of dust emission. There 
is also a trend towards oil and natural 
gas in industry, railways and vessels. 


Introduction 

In both Canada and the United States the control 
of air pollution is exercised on the local and provincial 
or state levels. There is no federal law in either 
country providing specifically for the control of 
atmospheric pollution from industrial sources. The 
British Clean Air Act, 1956, has no counterpart in 
either Canada or the United States; only in special 
situations arising out of pollution that involves trans- 
boundary flow from one country to another along the 
international boundary is it possible to invoke federal 
authority. Usually, such cases have been referred to 
the International Joint Commission for arbitration 
and settlement. Canada and the United States have 
been involved in two cases of this nature to date. The 
first related to pollution and damage to vegetation 
and property in the State of Washington during the 
late 1920s and the early 1930s from activities of the 
Consolidated Mining and Smelting Co. at Trail, B.C., 
about 10 miles from the International Boundary 4, 5. 
The second problem is of comparatively recent origin 
and concerns transboundary air pollution in the 
Greater Detroit-Windsor area, arising from industrial 
and other activities, principally smoke, from the large 
volume of Great Lakes vessel traffic through the 
Detroit River.8 

In Canada, therefore, the control of air pollution 
from industrial and other activities of the population 
is primarily a provincial responsibility except for 
emissions from combustion equipment of vessels plying 
navigable waters and from that of railways engaged 
in interprovincial or transcontinental transportation. 
The Railway Act, a federal measure, confers on the 
Board of Transport Commissioners for Canada, con- 
trol of the activities of the railway systems crossing 
provincial boundaries. Regulations have been issued 
by this board governing the emission of smoke from 
locomotives and other railway installations. 

Through the Canada Shipping Act, the Federal 
Government exercises control of vessels on all navigable 
waters within its jurisdiction. The Act authorizes the 
Governor in Council to make regulations governing 
the emission of smoke from vessels in Canadian waters, 
including the Canadian portion of the Detroit River, 
without conflict with the powers of the Provinces or 
local municipalities. ‘To date, no such orders have 
been issued. 


Province of Ontario 


The control of air pollution is the responsibility of 


the provinces, except in the case of vessels and railways 
as cited above. Until recently, the Ontario Municipal 
Act contained enabling legislation whereby munici- 
palities could pass by-laws to control the emission of 
smoke and other products of combustion within their 
boundaries. Recently, the sections of the Municipal 
Act dealing with air pollution were repealed and the 
Air Pollution Control Act, 1958, was passed. ‘This 
Act became effective on May 21, 1958. It gives broad 
powers to municipalities to prohibit or regulate 
emission of air contaminants from any source. An Air 
Pollution Control Branch has been established in the 
Ontario Department of Health to furnish advice in the 
field of air pollution, to assist municipal officials in the 
preparation of air pollution control by-laws, in devel- 
opment of air pollution control programmes, and in 
training of local staffs for this purpose. Authorization 
is given to investigate or make arrangements for 
investigation of air pollution problems. 

The Ontario Public Health Act deals with a variety 
of public health problems. Sections 80 to 89 inclusive 
of the Act deal with nuisances which include those 
due to air pollution. Section 80 defines a nuisance as 
follows: 

Any condition existing in any locality which is 
or may become injurious or dangerous to health 
or prevent or hinder in any manner the suppres- 
sion of disease shall be deemed a nuisance within 
the meaning of this Act. R.S.O. 1950, c. 306, 
s. 80. 

The provisions of the Act relative to air pollution 
problems are not enforceable unless it can be shown 
that the pollution is injurious or dangerous to health. 
In practice, medical officers of health have not under- 
taken air pollution control work under the terms of 
the Act. 

One further legal device available to the province 
may be mentioned. Under the Sulphur Fume Damage 
Arbitration Act, an arbitrator, acting under the 
Ontario Department of Mines, may appraise damages 
and assess penalties in such cases as injury to agricul- 
tural and forest species by sulphur fumes from smelting 
or refining of nickel, copper or iron ores. 

The provisions of the Ontario Air Pollution Control 
Act, 1958, that are of direct concern to municipalities 
are as follows: 

Section 1—Subsection (2) 

The density of an air contaminant that is 
approximately black shall be determined by 
means of a chart commonly known as the Ringel- 
mann Chart, a Micro-Ringelmann Chart, or by a 
comparable chart having black dots upon a white 
ground, or by a glass comparator, so as to produce: 

No. 1 density—approximately 20% black with 
approximately 80% of the ground white. 
No. 2 density—approximately 40% black with 
approximately 60% of the ground white. 
No. 3 density—approximately 60% black with 
approximately 40% of the ground white. 
No. 4 density—approximately 80% black with 
approximately 20% of the ground white. 
No. 5 density—approximately 100% black. 
Suosection (3) 

The density of an air contaminant to which 
subsection 2 does not apply shall be determined 
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by its opacity by means of visual inspection 

thereof and shall be related to the density of an 

air contaminant under subsection 2 that has 

approximately the same degree of opacity. 
Section 3—Subsection (1) 

The council of any municipality may pass by- 
laws for prohibiting or regulating the emission 
from any source of air contaminants or any type 
or class thereof. 

The Ontario Act provides that a proposed by-law 
under Section 3 shall be submitted to the Minister of 
Health for review and advice during a thirty-day 
period prior to passage. Section 5 provides that 
any two or more municipalities may enter into agree- 
ment to provide for joint administration and enforce- 
ment of their respective air pollution control by-laws 
and to provide for the sharing of the cost thereof. 

Under Section 6 of the Act, the Minister may, with 
the approval of the Lieutenant-Governor in Council, 
make regulations for prohibition or control of emission 
of air contaminants from any source, applicable in 
territory without municipal organization. Such regula- 
tion may be general in its application or may be 
restricted to any designated, specific area or class of 
premises. 

Other Sections of this Air Pollution Control Act 
contain provisions for regulating the construction, 
installation, repair, and usage of any combustion or 
other equipment or structure from which any air 
contaminant may be emitted; and for requiring that 
plans and specifications and any other information 
therefor, as required, be filed with and approved by 
a municipal officer in incorporated areas or by a 
provincial officer in territory without municipal 
organization. It is also stipulated that such work, 
installation or structure must be inspected when com- 
pleted and a certificate issued that the work complies 
with the plans and specifications filed and with the air 
pollution by-law of the municipality prior to the 
operation or use of such equipment, device or structure. 
Provincial officers may enter and inspect any premises 
and conduct tests or make examinations as may be 
necessary for the purposes of the Act and the council 
of any municipality may pass by-laws to authorize 
municipal officers to do likewise. A municipal officer 
may be granted the authority, under the council of a 
municipality, to permit deviations from the require- 
ments of any air pollution control by-law. 


Municipal By-Laws for the Regulation of Air 
Pollution 

Such organizations as the U.S. Bureau of Mines, 
the American Society of Mechanical Engineers, the 
Air Pollution Control Association (Pittsburgh), and 
the Los Angeles County Air Pollution Control District 
have had a marked influence on the extent to which 
various contaminants from vents or stacks such as 
smoke, dust or fly-ash, sulphur dioxide and other types 
of emissions may be prohibited or controlled. 

Regulations passed in May 1957 by the Munici- 
pality of Metropolitan Toronto prohibit the discharge 
to the atmosphere of smoke, dust, fly-ash, soot, fumes 
or other solid or gaseous products of combustion, the 
shade or appearance of which is equal to or greater 
than No. 2 on the Ringelmann Smoke Chart, for a 
period of or periods aggregating ten minutes or more 
in any one hour. It is also prohibited to discharge 
such contaminants at a density equivalent in shade or 
appearance to or greater than No. 3 Ringelmann for 
a period or periods aggregating six minutes in any one 
hour. Furthermore, no person shall cause, suffer or 
allow to be discharged from any fuel-burning equip- 
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ment, internal combustion engine or vehicle, or from 
any premises such contaminants, as mentioned above, 
to an extent that is detrimental to the property of any 
other person or that is a nuisance to any person. 

Other provisions of the Toronto by-law prohibit 
the discharge of any dust, soot or fly-ash exceeding 
0-85 pounds per 1,000 pounds of gases, adjusted to 12 
per cent CO, content. Where installations of dust 
collection or separating equipment become necessary, 
the efficiency of collection must not be less than 85 
per cent, so that not more than 15 per cent of the 
total dust, soot or fly-ash entering such equipment 
would be discharged into the atmosphere. It is stipu- 
lated that the amount of such dust in the flue gases 
shall be determined according to the Test Code for 
Dust-Separating Apparatus of the American Society 
of Mechanical Engineers. All fuel-burning equipment 
in which pulverized fuel is burned or in which spreader 
stokers, or similar equipment is installed, must be 
provided with dust-separating equipment. 

The Metropolitan Toronto by-law also contains 
clauses relating to a requirement for increasing the 
height of existing stacks and chimneys to abate a 
nuisance to occupants of any building or structure 
subsequently erected. There are included in this 
by-law the customary provisions for the issuance of 
installation and operating permits for fuel-burning 
equipment, inspection of premises and equipment, 
investigation of complaints and study of smoke 
conditions. 

The regulations of most other cities and towns in 
Ontario that have passed by-laws to control air pollu- 
tion contain similar features to those of Toronto, except 
for minor modifications. Since proposed new by-laws 
to control air pollution will have to be submitted to 
the Ontario Minister of Health for review and advice, 
prior to adoption, in order to insure conformity with 
the Provincial Air Pollution Control Act, 1958, it is 
anticipated that municipal regulations will become 
uniform in nature in the future. 

The township of Trafalgar, Ontario, has enacted 
air pollution control regulations directed specifically 
towards oil refining operations located within the 
township. These contain some unique features as 
influenced by the provisions of regulations in the 
by-laws of the Los Angeles Air Pollution Control 
District. In addition to the usual prohibitions against 
emission of excessive smoke from furnaces, flares and 
combustion equipment, the Trafalgar by-law limits 
the discharge of dust from a catalytic cracking unit, 
based on the handling of 7,000 barrels of feed intake 
per day, to an average of 30 tons per month or one 
ton per day (about 83 lb. per hour). The emission of 
sulphur dioxide from any process unit stack is limited 
by the maximum ground concentration which must 
not exceed a top limit of 0-5 parts per million in air, 
by volume. To meet this limitation on the discharge 
of sulphur dioxide, stacks, chimneys, or flares handling 
products of combustion that contain major amounts 
of sulphur dioxide must be adequately designed to 
provide sufficient effective heights to disperse the waste 
gas under a wide variety of meteorological conditions. 

Other clauses in the Trafalgar by-law provide for 
the installation of conservation or floating roofs on oil 
storage tanks, for covering A.P.I. oil-water separators 
up to the first oil retention baffle, and for the suppres- 
sion of vapour losses generally from pressure relief 
vents, valves, product storage tanks, loading and filling 
operations. Here, again, the insertion of these clauses 
in the by-law has been based on the experience and 
reports of the Los Angeles Air Pollution Control 
District. 
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Other Provinces of Canada 

Preliminary steps have been taken to control air 
pollution in Manitoba by the drafting of suitable 
regulations relating to emissions from various types of 
fuel-burning equipment. It is likely that the provincial 
act, when passed, will bear considerable resemblance 
to the provisions of the Ontario act. 

A special arbitration act passed by the Manitoba 
Government in 1957 deals with the emissions of waste 
products from the Manitoba mining and smelting 
industry. 

In other provinces of Canada, the control of pollu- 
tion is left largely at the local level. ‘There are no 
provincial acts directed specifically to air pollution 
control. Such powers as may be delegated to munici- 
palities are derived under either provincial health or 
municipal acts. 


Los Angeles A.P.C.D. Rules 

In view of the widespread publicity that has been 
given to the troublesome Los Angeles air pollution 
problem, the regulations enacted in Los Angeles 
county, although designed to deal with the local 
situation, are likely to influence future control activi- 
ties in many other areas of North America. However, 
few if any other industrial areas in the world have the 
unfavourable meteorological and topographic factors 
that produce the prolonged temperature inversions 
and smog of the Los Angeles type. ‘The distinctive 
features of this smog are eye irritation, reduced 
visibility, accelerated cracking of rubber goods and 
extensive damage to vegetation2,3. ‘The smog is 
characterized by the presence of relatively high con- 
centrations of oxidants or ozone, aerosols, oxides of 
nitrogen, hydrocarbons and other organic compounds.® 
The major sources of pollution, apart from industrial 
operations which are very strictly controlled as to 
emissions, are considered to be the exhaust gases from 
more than 2-5 million motor vehicles operating in the 
county. There is no solid fuel used in the Los Angeles 
District and only “‘smokeless” liquid or gaseous fuels 
are permitted. 

The rules and regulations? prohibit the discharge 
into the atmosphere of the following contaminants in 
amounts greater than the designated permissible 
limits: 

1. Any emission of air contaminants for more 
than 3 minutes in any one hour which is as dark as 
or darker than that designated as No. 2 on the 
Ringelmann Chart or which has an opacity suff- 
cient to obscure an observer’s view to the same 
extent as does smoke designated as No. 2 Ringel- 
mann. 

2. The discharge of any contaminant which 
would constitute a common law nuisance, or cause 
injury to the public, or damage to business or 
property, or cause detriment, injury or annoyance. 

3. The discharge from any source of particulate 
matter im excess, of 0:4 grain per cu. {t., at. the 
standard temperature of 60°F and pressure of 
ied allo. per’ sq, ua, 

4. The discharge of solid products of combustion 
in excess of 0-4 grain per cu. ft. of gas calculated to 
12 per cent of carbon dioxide content. 

5. The discharge of sulphur compounds calcu- 
lated as SO> in excess of 0-20 per cent by volume 
at the point of discharge. 

6. The emission of dust or fumes in excess of that 
determined in accordance with a sliding scale based 
on process weight of materials used in any specific 
process (except liquid or gaseous fuels and air), as 
follows: 


36 


Efficiency of 


Maximum wt. 


Process wt. of discharge dust recovery 
lb. [hr Lb. [hr. per cent 
50 0-24 Ges 
100 0-46 99-54 
500 Pe 7 99-55 
1,000 2-80 OOP 
2,000 Bho as “99:79 
5,000 O67 99-87 
10,000 10-0 99-90 
20,000 6S 9-2 

60,000 or more 40-0 99-93 + 


With reference to Los Angeles test standards, all 
analyses and tests shall be calculated or reported at 
the standard gas temperature of 60°F and the standard 
pressure of 14-7 1b./sq: in: 

Permits are required by any person building, 
erecting, altering, replacing or operating any machine, 
equipment or other contrivance the use cf which may 
cause the emission of air contaminants. It is also 
stipulated that such permits shall not be granted unless 
it is shown that the equipment is so designed or con- 
trolled, or so equipped with air pollution control 
devices, that with proper supervision and use it may 
be expected to operate without the emission of air 
contaminants in violation of the Rules of the Los 
Angeles Air Pollution Control District. 

A recently enacted regulation (Rule 62) prohibits 
the burning of liquid or solid fuels having a sulphur 
content in excess of 0-5 per cent by weight and the 
burning of gaseous fuels containing sulphur com- 
pounds in excess of 50 grains per 100 cubic feet, 
calculated as hydrogen sulphide, from May Ist to 
October 31st of each year. Steam-electric generating 
power plants are the largest industrial consumers of 
both fuel oil and natural gas in Los Angeles county. 
Such plants consume more than twice the quantity of 
fuel oil used by all other industrial users and approxi- 
mately ten times as much fuel oil as that used by the 
oil refineries. 

In the United States as a whole, although, as men- 
tioned previously, no federal legislation relating to 
control measures has been enacted, the passage in 1955 
of the Federal Air Pollution Research and Technical 
Assistance Act (Public Law 159—84th Congress) has 
resulted in a measure of progress with respect to con- 
sultative services and enlargement of research activities. 


Canadian Trends in Air Pollution Control 

In Canada, air pollution control regulations and 
standards of emission may become more stringent in 
the future but are not likely to approach the relatively 
severe limitations imposed in the Loss Angeles area. 
In the case of smoke emission from fuel-burning 
equipment, most of the municipal ordinances prohibit 
the discharge of No. 2 smoke or darker shade on the 
Ringelmann chart, except for specified, limited periods 
in any one hour or fraction thereof. The emission of 
other visible contaminants, apart from smoke, may be 
regulated by an opacity clause which is equivalent to 
the obscuration of an observer’s view of the stack dis- 
charge to an extent equal to No. 2 Ringelmann. This 
may cover the emission of sulphur trioxide or sul- 
phuric acid mist, oxides of nitrogen, and other products 
of combustion or chemical fumes, mists or gases. 

Thus far, there are only two areas in Canada where 
limitations have been imposed directly on the dis- 
charge of sulphur dioxide. These limitations involve 
in one case a Convention between Canada and the 
United States which prohibits the smelter at Trail, 
B.C., from discharging sulphur dioxide in any amount 
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that may result in a maximum ground concentration 
of 0:30 p.p.m. during the growing season, or 0-50 
p p.m. during the non-growing season, for a period 
greater than about one hour, at any point beyond the 
international boundary in United States territory.! 
The second case is that of sulphur dioxide from oil 
refining process units in the township of Trafalgar, 
Ontario, under By-Law No. 1957-50, mentioned 
previously. 

With reference to the regulation of the emission of 
dust or fly-ash from fuel-burning equipment, the trend 
is to adopt the relevant clause in the model ordinance 
of the American Society of Mechanical Engineers 
which provides that the dust loading of stack gases 
shall not exceed 0-85 Ib. dust or fly-ash per 1,000 lb. 
of gases adjusted to 50 per cent excess air (or 12 per 
cent CO, content). To this may be added a stipulation 
that would prohibit the emission from a stack of more 
than 15 per cent of the total dust measured at the 
point of entry to a collection device. The 15 per cent 
restriction on dust emission makes an ordinance of this 
type more severe than the ASME model, since, in 
some cases, the dust loading in the stack may have to 
be reduced below the 0-85 Ib. per 1,000 lb. limit to 
comply with this other provision. 

The above restrictions on dust or fly-ash discharged 
to the atmosphere along with smoke emission limita- 
tions tend to make it more difficult to utilize bitu- 
minous coal as fuel, especially when it contains upwards 
of 8 to 12 per cent of ash. Additional control facilities 
are required to handle solid fuel consumption, especi- 
ally in the range of 1,000 to 5,000 tons or more per 
day in large installations for industrial steam plants 
or for generation of electric power. The dust collection 
or precipitation equipment to recover and dispose of 
the resultant fly-ash adds to the capital cost of plant 
construction and increases the price of such fuel in 
contrast to relatively “‘smokeless’’ fuels such as oil or 
natural gas, which can meet air pollution control 
regulations without the necessity for installation of 
dust recovery systems. 

Rapid progress is being made in the dieselization 
of the railway systems of Canada. Eventually, coal- 
burning locomotives will be replaced entirely by diesel 
locomotives in freight, passenger and yard switching 
operations. The Board of Transport Commissioners 
for Canada have recently revised their air pollution 
and smoke control regulations for railway companies 
subject to the jurisdiction of the Board in the new 
General Order No. 838, dated February 2, 1959. The 
regulations apply only in municipalities that have 
passed or may hereafter pass by-laws for the regulation, 
control or prohibition of smoke or other air pollutants 
and that employ a municipal officer to enforce such 
by-laws. In the above Order of the Board, it is not 
permissible to discharge smoke of a density greater 
than No. 2 of the Ringelmann Chart from coal-burning 
locomotives in service or ready for service, except that 
a density equal to but not greater than No. 3 will be 
allowed for a period or periods aggregating not more 
than 90 seconds in any one 10-minute period. In the 
case of oil-fired diesel locomotives the restriction on 
smoke emission is more severe and the limitations are 
No. 1 and No. 2 Ringelmann for comparable locomo- 
tive operations. Other clauses in the order contain 
prohibitions on smoke emission of specified densities 
from other railway equipment, internal combustion 
engines, locomotive repair shops, incinerators and 
other property. 

The trend towards oil-burning equipment in place 
of coal-fired furnaces is also evident in vessel transpor- 
tation on the Great Lakes and St. Lawrence Seaway 
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system. A report submitted recently by a Technical 
Advisory Board to the International Joint Commission8 
deals comprehensively with the results of an extensive 
study of air pollution in the Detroit-Windsor area, 
including the problem of excessive smoke emission 
from Great Lakes vessel traffic on the Detroit River. 
With regard to air pollution from vessels, the findings 
indicate that hand-fired coal-burning vessels contribute 
seriously to the pollution problem. ‘The most satis- 
factory control of air pollution is exercised by vessels 
equipped with oil-burning furnaces or diesel engines. 
It is estimated in the above Report that approximately 
250 hand-fired vessels would have to be converted to 
either stoker or oil firing to meet reasonable smoke 
emission standards. 


The Recommendations of the above ‘Technical 
Advisory Board provide for the adoption by the 
Governments of Canada and the United States of a 
code prescribing limitations on the emission of air 
pollutants from vessels in the Detroit River and set 
standards for their measurement. It is proposed that 
all vessels, except small hand-fired cargo vessels with 
a gross cargo-carrying capacity of 3,200 short tons or 
less (canalers) be put under a smoke limitation code 
that is equivalent in its provisions to the Model Smoke 
Ordinance of the American Society of Mechanical 
Engineers. A more lenient regulation is proposed for 
the small canaler class of cargo vessel mentioned above, 
but its exemption would be removed two years after 
the official opening of the St. Lawrence Seaway or at 
such later time as the two Governments shall deter- 
mine that such action would be in the best interests 
of Canada and the United States. 


There is no doubt that such recommendations, if 
adopted by the Governments of Canada and the 
United States, would have a profound influence on 
the nature of fuel-burning equipment installed on 
vessels operating in the St. Lawrence Seaway. Eventu- 
ally such air pollution control regulations would lead 
to the conversion of all hand-fired vessels to either 
oil-firing or some form of automatic stoker firing for 
solid fuel. 
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SOME ACTIVITIES IN BELGIUM IN THE FIELD OF ATMOSPHERIC 
POLLUTION DURING THE LAST FIVE YEARS 


EDM. LECLERC, Dng.A.l. Lg. , AILM., Professor of Industrial Chemistry and Sanitary Technology 
al Liege University 


SUMMARY: More attention has been paid 
to air pollution in Belgium since the Meuse 
valley fogs of 1930. The Belgium Town 
Planning Administration has commis- 
sioned an air pollution study of the Liege 
region, as part of a general planning survey 
of the region. A number of experts have 
undertaken other studies and published 
results. 


Introduction 

While the question has been neither neglected nor 
lost sight of by us, the fact is that the attention of 
investigators in the field of atmospheric pollution has 
been particularly drawn to this subject since the 
famous Meuse river fogs of 1930. 

The inquiries set on foot after these incidents gave 
rise to many studies, both on the mechanism of 
evolution of products discharged into the atmosphere 
and on the control of the degree of pollution of streams 
and air in industrial and urban districts. 

During the last few years extensive inquiries were 
decided upon on the initiative of the Ministry of 
Public Works (Town Planning Dept.) while complaints 
lodged with the authorities in respect of certain 
industrial nuisances contributed to an increase of 
investigations into the nature of the atmospheres in 
question, both before and after introducing measures 
for combating the emissions. ‘These studies are briefly 
surveyed in the following pages, but we do not claim 
to cover all the research undertaken during this period 
in Belgium. 


Investigations decided on by the Town Planning 
Dept. (Ministry of Public Works), in the 
Liege District, including the Industrial 


Suburbs 
The Belgian Town Planning Administration 
(Director General Mr. Bure) instructed Messrs. 


Fitschy, Klutz, Parent and Tibaux, of the Architectural 
and Town Planning Office ‘“ L’Equerre’”’, to draw 
up a plan covering the Liege region. 

In this connection an important place has been 
reserved for the general state of the atmosphere and 
the industrial activities of the region which, as already 
mentioned, comprises many iron and steel mills. 

This general study of the atmosphere and _ its 
consequences has been entrusted to: 

Mr. Edm. Leclerc, for chemical studies of the atmos- 

phere, 

Mr. L. Poncelet, for meteorological questions, 

Messrs. P. Heinemann and A. William, for examina- 

tion of the damage to plants, 

Drs. J. Firket and Legros, for its effects on human 

health. 
The beneficent part played by plants as a factor of 
air purification has been studied more particularly by 
Profs. Bouillenne and William. 

As regards a thorough study of the industrial 
activity of the district, this was undertaken by Mr. J. A. 
Sporck, who was advised by Messrs. M. Tulipe and 
Delmer. 
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A summary of this investigation is given in the 
article by Mr. E. Parent, published in: Revue Univer- 
selle des Mines, special Atmospheric Pollution issue, 
May 1954, Series 9, Vol. X,-No. 5, p. 109. 

The effects of atmospheric pollution are characterized 
by vitiation of the air breathed by man and animals, 
by specific action on plants and lastly by weathering 
of metals and minerals. 

In a general way, the coarse and fine dust deposited 
in the streets and houses contributes to keeping them 
dirty and considerably increases the maintenance costs. 

For certain businesses which require pure air, for 
industrial purposes or for storing delicate materials, 
it becomes necessary to filter the air, with consequent 
technical complications and appreciable expense. 

The study of air pollution in the Liege region has 
made it possible to draw up relative pollution maps on 
the basis of two tests: the first relates to the weight of 
the dust deposited on the ground per unit of time and 
exposed surface, the second test measuring the 
sulphurous gases in the atmosphere. 

By means of either test a relative degree of daily 
pollution can be expressed, thus permitting of com- 
parisons between different stations equipped with 
measuring instruments. 

The work so far done, for which a very large number 
of stations has been selected, from the Engis region to 
as far as Vise, shows how pollution varies according 
to different factors, viz.: 

seasons, 

average direction of winds, 

position of the station on level or high ground, 

effect of localized sources of industrial pollution, 

effect of dumps, etc. 

On the basis of all these results maps have been 
drawn showing zones affected by equal mean pollution, 
both by dust or gases. An abstract of this study with 
comments on the methods used and some of the results 
obtained, has appeared in: Rev. Univers. des Mines, 
December 1953, Series 9, Vol. IX, No. 12. 


Some Scientific or Technical Papers on Atmos- 
pheric Pollution by Industrial Fumes 


After a meeting held at Paris at the E.E.C.O. 
investigations were undertaken, particularly in Belgium, 
in order to compare the methods of measuring air 
pollution and establish procedures which would give 
comparable results in the different countries. 

The Institute for Encouragement of Scientific 
Research in Industry and Agriculture (I.R.S.I.A.) has 
subsidized this work in Belgium in connection with 
which the air in different regions of the country will 
be analyzed. 

Apart from this work, only recently decided on, 
other research work has been done in this country 
on the problem of air pollution in the industrial regions. 

Without claiming to have exhausted the subject we 
can mention: Effect of Dusts and Fumes on Vegetation: 
Publications by the Botanical Institute of Liege (Prof. 
Bouillenne), by the State Agronomical Institute of 
Gembloux (Prof. William), by Ghent University 
(Prof. G. Verplancke). Effect of Fumes on individuals: 
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Publications of the Institute of Pathology (Prof. J. 
Firket). 

Research on the meteorological and climatological 
aspects of atmospheric pollutions, by L. Poncelet 
(Royal Meteorological Institute). 

Research on atmospheric corrosion, by Commission 
IV of the A.B.E.M. (see paper by R. Pourbaix on 
“Four Years of atmospheric corrosion tests in 
Belgium ”’. 

Lastly, in a general way, our Institute of Industrial 
Chemistry (Dept. of Sanitary Technique) takes a 
constant interest in the nature of polluted atmospheres, 
in the various rates of incidence of these pollutions in 
the industrial and economic fields,! in the methods of 
measuring the degree of pollution in towns and built-up 
industrial areas. 

Thanks to modern, highly sensitive processes we 
can now detect and measure trace elements in air, 
whether metals or oxides, traces of gas (fluorine), 
aerosols, hydrocarbons (benzpyrene), etc. Recourse 
to these techniques is now indispensible in all labora- 
tories which are testing the condition of atmospheres 
and for appreciating the improvement due to the 
introduction of methods of purification or abatement 
of gases, dusts and aerosols. 
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Of course, apart from these scientific activities, a 
great deal of work has been done in factories to abate 
certain fume or dust nuisances. This work is being 
done direct by the concerns in question. 

Without going into further details of the work done 
or planned, we might point out that our manufacturers 
are in touch with the foreign experts. In particular 
there are constantly missions being sent, and we in 
particular, were members of the E.E.C.O. Mission 136 
to the United States. 

The report on water and air pollution published by 
this body in 1957 interrelates the data collected in 
that country and Europe with the techniques applied 
in the control of air pollution in the iron and steel 
industry. 

The meeting held in London in 1957 on water and 
air pollution in the iron and steel industry was 
attended by a Belgian delegation who followed its 
transactions. 


Reference 
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ATMOSPHERIC POLLUTION PROBLEMS IN NORWAY 
WALTER LINDBERG, Institute of Hygiene, University of Oslo 


SUMMARY: Atmospheric pollution in 
Norway has not been a serious problem in 
the past, but in the last few years fluorosis 
in cattle caused by air pollution and 
pollution of the grass with fluorides from 
aluminium industry has been of con- 
siderable public interest which has led to 
the appointment of a Committee on air 
pollution. The Committee is to investigate 
what can and should be done to prevent 
air pollution and eventually to recommend 
abatement laws and regulations. The 1958 
report of the Committee contains sugges- 
tions for dealing with pollution problems. 
Although air pollution in Norway is not 
disturbing compared with other countries 
analysis of the measurements taken in 
recent years shows that it is a considerable 
nuisance. It is suggested that even more 
use should be made of hydro-electric power 
for domestic heating and so reduce even 
further the amount of pollution. 


Atmospheric pollution in cities and industrial centres 
of Norway has not been considered a serious problem 
except on rare occasions like the manganese pneu- 
monias of Sauda, an endemic of acute lobar pneumonias 
among the 4,000 dwellers of a small community in 
the bottom of a narrow valley at the western coast of 
Norway—the incidence approaching five times that 
of the population of Norway during several years. A 
very close correlation between the frequency of 
pneumonia deaths among the inhabitants of the small 
community and the production of ferromanganese and 
silicomanganese at an electrometallurgic plant in the 
valley during the years from the start of the production 
in 1924 through the years of economic depression to 
1938,! points to the atmospheric pollution by manganese 
oxides as the most probable cause of the high endemic 
frequency of the disease, since the high pneumonia 
incidence was not confined to the plant employees, 
which seems to be the finding in most reported 
endemics of manganese pneumonias in the world 
literature. 


In the last few years fluorosis in cattle, caused by air 
pollution and subsequently pollution of grass with 
fluorides from an aluminium industry in a similar 
topographic location as that described above, has 
been of considerable public interest, which caused the 
appointment of a committee on air pollution, “‘ Royk- 
skadekomiteen ”’, to investigate what can and should 
be done to prevent gases, smoke and dust from 
industries, etc., from becoming a health menace for 
man or animals or deleterious to plant growth; and 
eventually to recommend air pollution abatement 
laws and regulations. In the report of May 19582 the 
committee suggests, in short: 


1. Appointment of a standing expert panel on air 
pollution problems. 


2. (a) Introduction of a system of concessions 
pertinent to the development of new indus- 
trial plants and to changes in existing 
industry, when these are likely to increase 
the air pollution hazard. 

(b) Advancement, primarily on a voluntary 
basis, of the necessary air pollution abate- 
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ment programme in existing non-expanding 
industry. 

(c) Any industry with an air pollution hazard 
(dependent on concession or not), shall be 
required to give information of importance 
for the abatement of such pollution, and if 
necessary the public investigators should be 
admitted. 


3. Surveys of the general air pollution in Norwegian 
cities should be continued, to gain the necessary 
basic information for the abatement of air pollu- 
tion in cities and dwelling districts. Adequate 
smoke abatement regulations should be intro- 
duced in the Housing law, and existing regula- 
tions in the law on motor vehicles, on the 
prevention of exhaust nuisance, should be 
enforced. 


Action taken by the legislature along these lines are 
to be expected this fall in connection with the revision 
of our Neighbourship Law and our Housing law. 


The most serious air pollution problems in Norway 
may arise from the fact that all other reasons but the 
air pollution hazard point to deep valleys at the coast 
of Norway as the best locations for several kinds of 
heavy industry. This position for an industry with 
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an air pollution hazard simply invites disaster. 

Compared with the more densely populated 
countries in Europe, we should not expect the general 
air pollution in Norwegian cities and dwelling districts 
to be disturbing, since the cities are relatively small 
and separated by wide, scarcely populated areas. The 
results of a dust fall survey in Oslo (ca. 450,000 
inhabitants) using 49 British Standard Deposit Gauges 
throughout 1956/57,3 confirm, however, the public 
opinion that the dust fall in some parts of the city, 
at least during the winter, is a considerable nuisance. 
Compared with the average dust fall registered by 
40 sampling stations in the London area in 1955, the 
amounts of total dust fall, and of ash and of combustible 
matter, averaged in the central zone of Oslo 55 per cent, 
in the middle zone 40 per cent, and in the peripheral 
zone 20 per cent of the average values found in London. 
At some sites the mean total dust fall in the year 
exceeded “1,000 °¢ per 100 sq m per 30 days. “A 
somewhat unexpected drop of the Oslo values in 
December is explained by a reduction of wind- 
generated dust during the snow-covered period, 
followed by a peak in April, when the snow melts, 
leaving the sand and gravel gathered through the 
winter. Without this effect of the snow-cover during 
the winter, the mean registered dust fall should most 
certainly have been found to be higher. The dust fall 
surveys of the following years in Oslo have confirmed 
these results. 

Since October 12, 1958, the air pollution in Oslo 
has been registered+ by employing the smoke filter and 
volumetric sulphur dioxide apparatus, recommended 
by Department of Scientific and Industrial Research, 
Fuel Research Station, London. At 11 selected sites 
the daily smoke values (by reflectometer readings), the 
daily sulphur dioxide values (by titration of total 
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acidity following absorbtion in peroxide solution), and 
the daily “tarry matter” values (by fluorescence 
measuremer.its—method not published), have been 
estimated. Fig. 1 shows the weekly averages October 
1958 to June 1959 in milligrams per 100 cu m of air. 
The high sulphur dioxide values during the cold season 
are noteworthy. ‘The comparatively smaller smoke 
values are in accordance with the widespread use of 
oil and other smokeless fuels in Oslo. The air pollution 
in Oslo seems to be characterized by: 


I. A marked seasonal variation due to the cold 
winter and accordingly high fuel consumption 
for domestic heating. 

2. Frequent accumulations of air pollutants during 


the winter in periods of calm weather and inverse 
vertical temperature gradient, the surrounding 
hills serving as a barrier. 

From the public health point of view we are inclined 
to pay just as much attention to the high winter values 
as to the low mean value of the year. Ways of reducing 
atmospheric pollution in Oslo exist, since inexpensive 
supplies of hydro-electric power may be used for 
domestic heating, and a more extensive use of electricity 
for this purpose should be encouraged. 
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PUBLIC OPINION AND EDUCATION FOR CLEAN AIR 
IN THE UNITED KINGDOM 


ARNOLD MARSH, O.B.E., Director, National Society for Clean Air, Great Britain 


SUMMARY: The general question of 
creating an educated public opinion on 
air pollution and its prevention is dis- 
cussed with particular reference to the 
United Kingdom and the work of the 
National Society for Clean Air. The work 
falls into two main  categories—that 
directed towards the groups which them- 
selves lead or create mass public opinion 
or are concerned technically or admini- 
stratively with the problem, and the mass 
publicity that is called for when the 
community in general is directly affected 
by clean air legislation, for which con- 
siderable resources are required. 


Although this contribution will refer in particular 
to the work that has been done and the difficulties 
that have been encountered in the United Kingdon, it 
is hoped that the principles to be indicated may be of 
interest to those concerned with similar situations in 
other countries. 

Except in special circumstances the problems of air 
pollution in any town or conurbation grow slowly and 
insidiously, so that the inhabitants become accustomed 
to them and fail to notice gradually worsening con- 
ditions. Environmental standards, such as those of 
amenity and even cleanliness, become degraded, and 
like the weather, the drabness and unpleasantness of 
towns become accepted as natural and inevitable. The 
cleanliness of the countryside may be envied, but it is 
regarded as something peculiar to rural life. 

Sooner or later, however, a more perceptive minority 
become conscious of the state of things, recognize the 
extent to which the polluted air is affecting the life 
of the community, and begin to demand that action 
should be taken to reduce or prevent it. In the 
conference brochure, Sixty Years for Clean Air, will be 
found an account of how this Society, then the Coal 
Smoke Abatement Society, began in London in 1899. 
It was formed by a tiny group of private people and 
with hardly any funds. Of necessity it began its work 
with a very limited programme—specifically, to 
encourage the local authorities to take action in cases 
of infraction of the law. There was no attempt, except 
perhaps, incidentally, to convert the public at large. 

Perhaps, for the sake of overseas delegates, it should 
be made clear that the Society was, and still is, an 
organization of a voluntary nature—that is, it has no 
official status, and membership is open to all individuals, 
authorities and industries who accept its objects and 
who have equal rights as members in governing its 
policies and activities. 

The task of creating or changing public opinion is 
too often regarded as a mass campaign to be addressed 
directly to the public, using the methods made familiar 
by commercial, Government, and other campaigns 
which have large funds behind them. This mass 
approach was not (and still is not) available to a small, 
penurious organization, except when its activities are 
of news interest to the popular Press. 

What, however, a small independent organization 
can do, and which the Society has done, not without 
success, is to devote its resources of educating, inform- 
ing and so influencing the opinion of the relatively 
small numbers of those who themselves create or lead 


public opinion. The Society has, therefore, directed 
the greater part of its efforts to establishing a favour- 
able and informed opinion among the legislators and 
administrators, especially in local government, among 
technologists and scientists, in the medical profession, 
among the Press itself and those who write for it, and 
among teachers, lecturers and so on. Little by little, 
urged on by the Society, these have influenced others, 
so that, today, we are at last finding the emergence of 
a truly mass public opinion aware of the need, and 
ready to accept the necessary measures, for clean air. 
Even advocate specific limited actions, new legislation, | 
etc., or to complain or criticize, has had a wider value 
than the ostensible purpose: such activity has always 
helped, directly or indirectly, to promote this influential 
opinion. 

It may, however, be said that of greater importance 
than the slow nurturing of public opinion by the Society 
over the years, were the shock of the great London 
smog of 1952, the findings of the Beaver Committee 
which followed, and the new Clean Air Act. One 
does not wish to claim too much for the Society, even 
on this special anniversary, but it must be emphasized 
that the great smog crowned, and ihe Beaver Com- 
mittee confirmed, the case that had been developed 
and pressed by the Society and its supporters; and that 
the Clean Air Act has been made possible and accept- 
able, and is working successfully, largely because of 
the climate of public opinion and the extent of 
practical knowledge that had steadily been built up 
by the Society during the past sixty years. 

The recent advances in the United Kingdom do not 
mean that the Society’s work in the field of public 
opinion and education is ending. On the contrary, it 
is developing into an important new phase. There is 
still the need to strengthen and consolidate and 
strengthen the understanding and support of influential 
opinion, and to guide and inform it throughout a 
period of continuing change. One of the purposes of 
this conference is to assist in this. But now, also, it is 
becoming urgently necessary to educate the millions 
of individuals who are being directly involved in the 
smoke control area programme. For the success of 
this much heavier task, which involves a continuing 
national campaign, much greater funds are obviously 
needed—which, so far, the Society does not enjoy or 
any one else is prepared to make available. By means 
of its information services, publications, loan exhibits, 
posters and meetings, the Society is aiding this slowly 
developing mass campaign, but only with difficulty 
and as yet to a comparatively small extent. 

As mentioned earlier, one of the best ways in which 
publicity can be secured with relatively little cost is 
through the Press and the broadcasting and television 
services, but this requires a steady flow of activities 
which possess news value. It is, for example, hoped 
that the present conference will have some mass 
publicity, which even if it does not provide details 
will at least impress upon the many the simple fact 
that clean air is so important that it warrants an 
international conference in London. 

Other forms of mass publicity require expenditure 
generally proportionate to the size of the field to be 
covered, although the methods that may be used call 
for careful study and experiment to determine which 
is likely to be the most economic. Unlike commercial 
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publicity there are no sales returns to provide checks 
and comparisons. It is important also not to attempt 
too diffuse or ambitious a programme, but rather by 
calculated limitation, to concentrate and reiterate. 

A problem in all publicity and educational work on a 
limited budget and not in itself bringing a financial 
return, is the need to compete for attention with com- 
mercial publicity. This is, for it is profitable for it to 
be, of a high standard of design and presentation, 
whatever its form. Though its message may be 
admirable, publicity which is cheap or amateurish 
will largely fail. Again, therefore, it is better to limit 
one’s field and to have less first-class material than 
more which is second-class. ‘This applies to printed 
matter of all kinds, from journals to posters and even 
stationery, as well as to exhibition materials and 
displays. 

The subject matter of publicity and education also 
requires careful consideration. In brief, it must 
always be accurate, and while it should be forceful it 
should not alienate educated opinion by distortions. 
That intended for the better informed—the leaders of 
opinion—should itself be informative, and _ often 
detailed; that for the mass campaign should combine 
simple information with the simple slogan or attention- 
catching “‘lead.’? There are, of course, many other 
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groups calling for their own special treatment, such as 
education in the schools, among women, in industry, 
and so on. 


The purpose of the publicity, broadly, and at least 
in the United Kingdom, is two-fold; to make known 
the facts about air pollution, and to secure agreement 
on (or acceptance of) measures that must be taken 
against it. For the latter it is desirable to keep ahead, 
but not too far ahead, of informed opinion. 

In other countries the problem may be different. 


Our need in Britain for mass publicity arises because 
of our special problem of pollution from domestic coal 
fires. To a lesser extent similar mobilization of public 
opinion has been required in cities in the United States, 
and may well be necessary in other countries. With 
respect to pollution from industry and transport the 
support of public opinion may be necessary only to 
help to secure the passing of the control legislation and 
the enforcement of standards that are called for. Even 
if this is not necessary there remains the need to educate 
and convince the legislators and administrators them- 
selves. This conference, with its many papers and 
discussions will, it is hoped, help towards that end by 
disseminating information to every part of the world 
where the problems of air pollution are causing concern. 


Il. 14 


INVESTIGATIONS ON AIR POLLUTION IN BASLE 
(SWITZERLAND) 


THEODOR MULLER, M.D., Chief Officer of the Public Health Office, Basle, Switzerland 


SUMMARY: The town of Basle is the 
second in Switzerland. A growing chemical 
industry has given rise to complaints 
especially in respect of odours. Measure- 
ments have been taken of dust, SO2 and 
H2S, and it is concluded that, despite 
industrialization, the town still remains 
very clean. 


Basle, with its 225,000 inhabitants, ranges immedi- 
ately after Zurich, the largest town of Switzerland; it is 
beautifully situated on the Rhine on the north-west 
border of our country. Basle is a cultural centre of 
high reputation; at the same time the city is an 
important trade and banking centre where the head- 
quarters of the main enterprises of the Swiss Chemical 
Industry are situated. A steadily growing number of 
chemical factories is spreading over the outer suburbs. 
In certain districts the complaints about air pollution 
have grown louder during the last years, especially 
in respect of odorous pollution, as smoke pollution can 
practically be disregarded. 

In 1957 a special committee was set up by the Public 
Health Office in order to examine systematically the 
air of the Basle area and to elaborate some figures 
indicating the degree of pollution. 

During the first stage of the investigation (1957-1959) 
the amount of dust and sulphorous compounds had 
to be measured. Dr. Baumler of the cantonal research 
centre was in charge of these investigations. He applied 
the standard methods as used in Great Britain and 
Germany and worked with the instruments as used 
by the German Institute for Water-, Soil-, and Air 
Hygiene in Berlin, i.e., the rain-gauge of A. Lobner 
for dust (deposit matter) measurements and Liesegang’s 
Bell-method for the SO2 and H2S measurements.!: 2» 3 
Direction and force of the wind were measured with the 
aid of a special wind recorder. ‘The results have been 
compared with numerous figures worked out on the 
basis of similar methods, in Great Britain, Germany, 
Etaly, U.S.A... etc. 

The results can be summarized as follows: 


Dust 
The average proportion ranges between 200 and 
600 g per 100 m2 a month. 
g/100 m2/month 
(a) In residential areas .«. 150-350 
(b) In suburban residential areas ... ... 200-400 
(c) In residential areas near railway plants 300-450 
(d) In industrial areas ae ... 900-600 
The figures are substantially lower than the ones 
registered in town areas abroad. A. Heller fixes the 
upper limit of tolerable pollution at 3,000 g/100 m2. 
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Sulphurous Compounds 

(a) SO2 

Here again very low figures were registered. During 
the winter months the proportion amounts to 5-15 
mg/S per bell, during the summer months only to 
0-5 mg/S per bell. 

So the proportion of sulphurous gases is practically 
none during the warmer season of the year and still 
very small during the winter period. No difference 
could be traced between residential and industrial 
areas. The situation is even contrary to what one 
may expect: liquid fuels—which are much used in 
residential areas—cause about the same pollution as 
the waste gases of industrial areas. 

(b) ADS 

A very small proportion of sulphuretted hydrogen 
could be measured with the Liesegang-bell and lead 
acetate solution. In most cases the results were 
negative. Only in the immediate neighbourhood of 
industrial plants small quantities of H2S were traced. 
The corresponding figures on the colour-chart of the 
German Institute for Soil-, Water-, and Air Hygiene 
range between 0 and 1. 


Summary 
Conclusions 

It appears from the results so far obtained that 
despite the steadily growing industrialization the air 
of the town area still remains very clean in relation 
to deposit matter and sulphur. The proportion of 
sulphur dioxide is very small in comparison with the 
quantities measured abroad. But during the heating 
season, the air contains a rather higher proportion 
of sulphurous compounds all over the town, this being 
the result of the growing use of liquid fuels. 

Sulphuretted hydrogen was only occasionally trace- 
able in small quantities in the immediate neighbour- 
hood of chemical plants. 

Detailed results will soon be published.4 

The measurements of dust and sulphur are to be 
continued and will be completed by detailed measure- 
ments of the air pollution due to motor vehicle exhausts. 
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CLEAN AIR IN CZECHOSLOVAKIA AND MEANS FOR 
IMPROVEMENT OF TODAY’S CONDITIONS 


Ing. J. POLACER, Technical Director, Research Institute of Air-Handling Equipment, Czechoslovakia 


SUMMARY: The growing industrializa- 
tion necessary to raise the standard of 
living is also causing an increase in air 
pollution. The types of emission, climatic 
conditions and effects of pollution are 
described. Extensive research is being 
undertaken and efficient methods of 
dealing with the pollution are being 
evolved, e.g. by converting industrial plants 
to natural gas. 


The conditions in Czechoslovakia in respect of air 
pollution are very similar to those in Great Britain. 
The growth of our industry and standard of life is 
characterized by the rise of the index of kWh/head 
from 90 in 1945 to 1,340 in 1957, the rise to 1965 being 
planned for 2,670 kWh. The development of our 
industry is based on coal to 85 percent. In steam power 
stations more and more low-grade coal is in _ use, 
because high-grade coal is preferred by the rapidly 
growing chemical industry in our country. As air 
pollution by the solid and gaseous discharge of our 
power plants, heavy and chemical industries has grown 
largely in industrial centres with a great density of 
population, our government began some years ago to 
pay much systematic attention to the abatement of 
the unfavourable effects of the growing industry on the 
health of our people, agriculture and forest-culture, 
so as to reduce the price for the increase in the standard 
of living to a minimum. 


Already at the world power conference in Vienna 
and Belgrade our engineers have reported the realized 
and planned research work of our scientific institutions 
and the actions of our government leading to the 
abatement of air pollution by the improvement of 
existing equipment and widespread prevention of 
pollution by further planning of power plants and 
industry. 


District hygiene and epidemic stations and labora- 
tories are charged with systematically ascertaining air 
pollution and tracing the effects of pollution on the 
hygienic conditions of the population. They are 
tracing the air pollution by standard measuring 
methods in territories especially polluted by industria] 
discharge for several years. Principally, solid materials, 
such as fly ash, dust, soot, and gaseous discharges, 
especially sulphur oxides, are ascertained. In special 
cases nitrogen oxides, chlorine, carbon disulphide, 
monoxide and dioxide, ammonia, fluorine, hydro- 
fluoric acid, sulphur acid, etc. are also measured. 


Substantial abatement of dust deposit in recent years 
in some territories is effected by transfer of main power 
plants and industrial equipment to natural gas. In 
other regions the air pollution with the growing 
industrialization is still rising and according to the 
character of local industry solid particles or gaseous 
discharge predominates. 


For objective research of unhealthy discharge effects 
on the hygienic conditions of the population convenient 
control groups of school children are used to eliminate 
the effects of working place and age. 

So it was ascertained e.g. that the occurrence of 
conjunctivitis in endangered territories was 5—20 times 
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greater than the standard; similarly in the case of 
indisposition of the upper respiratory tract. In 
another place a mild delay in the physical development 
of children, hypertrophy of tonsils and symptoms of 
neglected rickets were ascertained. 


As to the losses caused by the industrial discharge to 
agriculture, vegetable-gardening, forest-culture and the 
look of the countryside, the research shows that even 
a small deposit of fly ash, characterized as allowable 
for people, is harmful to the flora. For vegetation 
in positions nearer to steam power stations, the fly ash 
is more harmful, while in distant positions the contents 
of sulphur oxides are worst. Among the wood-trees 
the spruce is most affected by fly ash while the pine, 
jarch, birch, beech-tree and maple less. 


Arsenic kills bees, which not only lowers production 
of honey, but also endangers the function of bees as 
highly important pollinators. 


Of the various kinds of air pollution, first place is 
taken by industry followed by transport, traffic and 
dwellings. Of industry the first place is taken by 
big steam power plants, further metallurgical and 
chemical works, cement-works, coal mines, coke-ovens 
and coal sorting plants, power installations of goods 
and consumer industries. 


The first place of air pollution m transport is 
occupied by railways, i.e. steam engines on tracks 
and industrial sidings, then road transport by motor 
vehicles. A remedy is being effected by introducing 
electric and diesel electric traction on main railway 
communications. 


Dwellings take part in the air pollution by domestic 
stoves and power installations of community health 
and educational services. The removal of pollution 
is successfully realized by building district heating 
plants and combined heat and power plants and 
further by gasification and electrification of homes. 
In chemical industry we are working on removal of 
noxious discharge by electrolytic production of 
chlorine and in some places using it, as well as of 
discharge by the production of sulphur and _ nitric 
acids and waste gases from chemical processes of 
viscose production. 


The air pollution by gaseous discharge from coal 
mines is caused in principal by gases arising by 
spontaneous ignition and combustion of coal and 
wastes of surface coal mines, further by wastes from 
quarries, dumps of coal mines and coal preparation 
plants. Important causes of dust are the processes 
and stages of dry-type coal preparation. For these 
reasons we proceed to the alteration of the technology 
by a new method based on wet-type preparation. 


Regarding meteorology and climatology our state 
is situated in the middle of Europe and in respect to 
the climate it builds a transitory zone of western 
ocean and continental climates. In this sphere our 
country presents an especial closed territory, isolated 
from neighbouring countries by boundary chains of 
mountains, which owing to its orographic diversities 
excels by its varieties of meteorologic appearances. 
These climate conditions are less favourable for the 
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natural dispersion of pollution in affected regions 
than in Great Britain. 

As to the removal of noxious solid particles discharged 
from industrial plants, we are using for their separation 
aeromechanical collectors of high efficiency combined 
with electro-precipitators in the case of the collection 
of fine fly ash from coal dust firing. With power units 
of 50,000, 100,000, and 200,000 kWh efficiencies of 
97-98 per cent are required. A special conference 
of our Scientific and Technical Association, Section 
of Sanitary and Air Handling Engineering, with 
participation from abroad has been held this Septem- 
ber in order to solve the problem of developing suitable 
collecting equipment for the planned steam power 
stations of our country in our future five-year plans. 

High efficiencies with small water consumption have 
been achieved by our newly developed wet-type 
collector; for our fibre filters special filtering media 
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for temperatures of about 300°C are developed in our 
laboratories. The use of ultra-sound for precipitation 
of solid particles meets for the present with economic 
difficulties. 


As to the removal of sulphur oxides from flue gases 
of steam power stations, existing methods worked out 
on experimental, or larger half-working scales, may 
not secure the economic solution of the problem in our 
conditions. Today we suppose that for our conditions 
owing to the necessary raw materials and market 
possibilities of gained products, we shall be obliged 
to use more than one of today’s existing technologic 
processes for all our big steam power stations. 


New wet and dry-type processes are being inves- 
tigated experimentally in laboratories, but do not 
render in the meantime enough material for final 
economic evaluation. 
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THE FRENCH ASSOCIATION FOR THE PREVENTION OF 
AIR POLLUTION 


Y. QUERET, Secretary-General of the Association 


SUMMARY : The objectives and organiza- 
tion of the Association, which was formed 
in 1958, are described, and some of its 
principal activities are outlined. These 
include the measurement of air pollution 
and schemes for the setting up of smoke- 
less towns, the first of which Boulogne- 
Billancourt, an important suburb of Paris, 
will be established this winter. 


L’ Association Francaise pour la Prevention de la Pollution 
Atmospherique (French Association for the Prevention 
of Atmospheric Pollution) was founded in July 1958. 
Under the authority of Professor Bugnard, Director of 
the National Institution of Hygiene, it groups all the 
prominent individuals of scientific circles who are 
particularly competent in matters of hygiene and air 
pollution, and members of the advisory committee of 
establishments “‘classified as dangerous and unhealthy’”’, 
the Association of French Mayors, the Association of 
Chambers of Commerce, delegates of the National 
Council of French Employers and qualified repre- 
sentatives of the great industries interested in this 
question (railways, coal mines, gas, electricity, 
petroleum, chemicals, cements, etc.). 


This Association has assumed the following main 
task: 


(1) the promotion of the scientific and technical 
studies necessary for determining the causes of 
air pollution and its possible remedies. 


(2) a campaign: 
—to inform public opinion of the dangers of 
pollution due to domestic hearths and motor-car 
exhaust gases; 
—to educate the public by articles in the press, 
lectures, films, exhibitions, congresses. 


(3) efficient assistance to industrialists in seeking: 
jointly with them and under the most economic 
conditions, all means capable of reducing or 
suppressing air pollution caused by their plants. 


(4) co-operation with the public authorities in 
drawing up simple and practical regulations to 
combat air pollution. 


(5) contribution to the creation of “smokeless 


towns.”’ 


The organization of the Association comprises: 

An Editorial Committee in charge of public relations 
—publication of the bulletin, exhibitions, various 
activities. 


A Scientific Commission including the directors of all 
the specialized laboratories of the Paris district 
(Conservatoire des Artes et Métiers, Hygiene Labora- 
tory of the Prefecture of the Seine, Municipal Labora- 
tory, Toxicology Laboratory of the Faculty of 
Pharmacy, Laboratory of the Institute of Research in 
applied chemistry) in charge of unifving methods of 
analysis and research and standardizing pollution- 
detecting apparatus. 


A Technical Commission in charge of implementing the 
conclusions of the scientific commission, particularly 
in initiating pilot ‘smokeless towns.” 
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Finally, specific Working Groups are being formed for 
each industry, in particular for the cement industry. 


The Association publishes a bulletin in which two 
issues have already appeared. It had a stand at the 
International Exhibition of Public Health which took 
place in Paris from 17th to 26th April, 1959, and at 
the Fifth International Exhibition of Industrial 
Chemistry (industrial heating section) which was held 
in Paris from 18th to 29th June, 1959. 


During the International Health Exhibition, a one- 
day symposium, organized by the Association, was 
devoted to atmospheric pollution. It included three 
lectures and two demonstrations given on a platform 
in the centre of the Exhibition. Finally, on the last 
day, a round-table discussion, which was broadcast 
directly over the Europe No. | Chain, grouped all the 
specialists in the diseases and scourges which are rife 
among the populations (cancer, tuberculosis, alcohol- 
ism, etc. and atmospheric pollution). The 
Secretary-General of the Association made a brief 
statement and answered several questions directly. 


A series of lectures was given at the Conservatoire 
des Arts et Métiers of Paris, the Maison de la Chimie, 
in students’ and engineers’ clubs in Paris and the 
provinces, under the chairmanship and with the 
effective assistance of directors of the Association. 


In addition, on 3rd and 4th December next, there 
will be two “‘informative symposiums” on atmospheric 
pollution, organized by the C.I.C.A.D. (Centre 
d’Information pour de Devéloppement du Con- 
ditionnement d’Air, de la Ventilation, du Filtrage de 
Yair et du Dépoussiérage),* the National Safety 
Institute, and the Association for the Prevention of 
Atmospheric Pollution. ‘This symposium will be under 
the high patronage of the Ministers for Industry and 
Commerce, for Public Health and Population, and of 
Labour and Social Security. 


Finally, under the auspices of the Prefecture of the 
Loire Department and in agreement with the Deputy- 
mayors of Rive-de-Gier and Roanne, Messrs. Hemain 
and Pillet, smoke and high acidity measuring apparatus 
have just been placed at various points of these towns 
to detect sources of pollution and their extent. After 
these measurements have been noted these towns will 
launch their campaign to promote air purification. 


The same steps for detection of pollution are being 
taken at Boulogne-Billancourt, a very important Paris 
suburb, where, thanks to the activity of the Mayor, 
Councillor General of the Seine Department, M. Le 
Gallo, the first pilot smokeless city of the Seine 
Department will be established this winter. 


Such are the main activities of the Association for 
Prevention of Atmospheric Pollution, which is now 
preparing a Congress to be held in Paris at the end of 
1960 and has taken the necessary steps for its recogni- 
tion by the Government as an establishment “‘for the 
public benefit.” 





* (Information Centre for Developing Air Conditioning, 


Ventilation, Air Filtrage and Dust Removal.) 
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PARLIAMENTARY INITIATIVE FOR THE PREVENTION OF AIR- 
POLLUTION IN GERMANY 


Dr. O. SCHMIDT, Member of the Federal German Parliament, President of the 
Inter-Parliamentary Working Community, Bonn, Germany. 


SUMMARY: The paper describes the 
steps which have led to the introduction 
of a Bill dealing with industrial air 
pollution. The Bill originated from the 
initiative of the Inter-Parliamentary 
Working Community, an organization of 
about 300 deputies of the Federation and 
the Laender. It has all-party support. 
Technical provisions have been specifically 
avoided in the drafting, as they soon 
become out-dated. It is hoped that the 
Bill will become law shortly after the 
Society’s conference. 


The Inter-Parliamentary Working Community, to 
which about 300 deputies from the parliaments of the 
Federation and the Laender, drawn from all political 
parties belong, took up this subject for the first time at 
their plenary meeting in Bonn on May 4, 1954, and in 
1955 took steps to initiate legislation regarding 
observation of the atmosphere for radio-active fall out 
and its transportation. This was induced by the 
spread of the opinion among parliamentarians that 
the legal provisions for the prevention of air pollution 
were no longer adequate. It was decided that all 
pertinent material should be collected, and that experts 
should be asked for reports on the subject. On May 3, 
1955, after a preliminary debate, it was agreed that a 
special meeting should be summoned to discuss this 
problem in more detail. ‘This took place on July 5, 
1955, when the matter was discussed from all angles; 
specialists and representatives from the Federal Union 
of German Industry, the competent Ministry and the 
Union of German Engineers (VDI) expressed their 
opinions, thus enabling a clear point of view to be 
gained as to the initiative which must be taken. The 
VDI was accordingly requested to convene a committee 
on questions of the prevention of air pollution, which 
met on November 7, 1955, and included specialists from 
all the fields concerned (e.g. hygienists, chemists, 
meteorologists, biologists, foresters and farmers, 
doctors, physicists, engineers, local government 
politicians, town and country planning specialists, 
etc.). This committee, which was later reorganized 
to an independent commission, submitted to the 
deputies of the parliaments a number of very carefully 
drawn up reports on the situation and on the technical 
possibilities of preserving the purity of the air. 


Following a motion of the Christian Democratic 
Parliamentary Party, the Landtag of North Rhine- 
Westphalia, on December 13, 1955 requested the 
Land Government for a precise statement regarding 
the nature and extent of the proposed measures for 
preserving the purity of the air. On May 20, 1957 
the Government submitted a highly-detailed interim 
report. 


On July 4, 1956 the Social Democratic Party 
introduced a motion in the German Bundestag con- 
cerning air pollution (registered as Printed Matter 
No. 2598 of the 2nd Legislative Period), which was 
unanimously accepted and which led to a debate in the 


Plenary Meeting of January 11, 1957. The report for | 
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which request was made was submitted to Parliament 
on July 31, 1957 by the Federal Ministry of Labour, in 
agreement with the other departments concerned 
(Printed Matter No. 3757). The problem of preserv- 
ing the purity of the air was also treated in a number 
of other Land Parliaments, from the most varied points 
of view, in connection with which the offensive smells 
emanating from fish factories played a part in the 
case of coastal towns. 


From all these data and discussions it became 
increasingly evident that rapid parliamentary initiative 
was necessary, since a Government bill would have 
taken a longer time. 


By the time the Plenary Meeting of the Inter- 
Parliamentary Working Community took place on 
December 4, 1957, the preliminary work had pro- 
gressed so far that instructions to prepare the draft of 
an Initiative Bill could be given. In another special 
meeting on February 11, 1958 the final draft was 
drawn up and members of all political parties in the 
Federal German Parliament introduced the draft bill 
in the form of a motion on March 22, 1958 (Bundestag 
Printed Matter No. 301). 


An important feature of the draft Initiative Bill 
was that all technical provisions were omitted from 
the proposed legal measures, since only in this way 
can it be avoided that the legislator, in view of the 
developments of engineering, leading to new sources 
of pollution and new measures of protection, is 
constantly faced with the necessity of introducing 
amendments to the existing law. The legislator must 
also take into account progress in this field by ensuring 
that his law constitutes a flexible framework, which 
does indeed lay down the content, purpose and scope 
of the provisions, but which can be applied by the 
Government in accordance with the latest advance- 
ments in engineering, and which can, if necessary, be 
quickly supplemented. It was accordingly decided 
that the list of plants subject to obligatory control 
should from the beginning be excluded from the 
existing legal regulations, and should be inserted in 
the requisite decree, so that they can always be quickly 
supplemented. Another innovation is the demand for 
a control with liability for costs by the plant, and in 
particular the possibility of subsequent levies on 
already existing enterprises. In order that these ideas 
should not only be founded upon public law, but also 
upon civil law, a motion was also introduced for an 
amendment of the Civil Code. 


The Federal German Parliament handed over the 
draft to a number of its committees, which, after 
hearing the opinions of representatives of the Govern- 
ment and of specialists on the subject, went into the 
matter in great detail. After certain proposals for 
amendment from the movers and other necessary 
alterations have been taken into account, the Steering 
Committee will submit a report to the Plenary 
Assembly of Parliament. ‘The movers hope that by 
the time the International Clean Air Conference takes 
place the bill will have passed its third reading in 
Parliament and will shortly after become effective. It 
will then be the duty of the Executive to see that the 
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regulations are applied appropriately. The details of 
how this is to be done are contained in the report 
submitted by the Federal Ministry of Labour. 

In conclusion it should be pointed out that the 
German parliamentarians concerned are well aware 
that their draft Initiative Bill now before Parliament 
only introduces better regulations for part of the 


operational field, i.e. industrial plants. They believe, 
however, that this step will bring them considerably 
nearer to the goal which they have set themselves. 
Preliminary work concerned with undertaking 
measures against the pollution of the air by motor 
vehicles etc., was therefore, at once, begun. 
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PROGRESS AND THE FUTURE IN AIR POLLUTION CONTROL 
IN ALLEGHENY COUNTY, U.S.A. 


LEE SCHREIBEIS, Jr., Acting Chief, Bureau of Air Pollution Control, Allegheny County Health 
Department, U.S.A. 


SUMMARY: A brief summary of the his- 
tory of pollution abatement in Pittsburgh 
is followed by a description of measure- 
ment methods used, with examples of 
figures showing the decline in pollution 
levels. This is followed by a description 
of sources of pollution. Particular atten- 
tion is drawn to the high fuel consumption 
in the area and the problems of domestic 
waste disposal. 


Introduction 


The progress in air pollution control in Allegheny 
County has been exemplary since the end of World 
War II. Prior to that time and for more than 100 years 
the city of Pittsburgh was notorious as a dirty, smoky 
city. Efforts to improve the cleanliness of the city’s 
air date back to the late 19th century, and beginning 
in 1912 several ordinances were enacted and enforced. 
The annual reports of the Smoke Control Bureau 
during the years 1912/1930 indicate some progress and 
regression in the difficult programme of eliminating 
or reducing smoke levels. ‘The main sources con- 
tributing to this undesirable situation were thought 
to be limited to commercial, industrial, railroad and 
river boat operations. The multitudinous but smaller 
sources of home and apartment house heating plants 
were recognized but were not considered important 
contributors. Possibly the number of such heating 
plants and the means of obtaining improved operation 
in them were considered an insurmountable obstacle. 
During these early years of control effort, while 
improvements were realized and reported, the growth 
of the community added new sources of all kinds—new 
homes and increased commercial and _ industrial 
activities necessary to an expanding population. Thus, 
the net effect realized in the late 1930’s and early 
1940’s was an extremely unsatisfactory smoke pollution 
problem. On the basis of experiences reported by 
St. Louis, Missouri, the government of Pittsburgh 
enacted a new ordinance in 1941, the enforce nent of 
which was delayed until the termination of World 
War II. 

Several factors which contributed to the ultimate 
success of smoke reduction in Pittsburgh were developed 
during the war period. The construction of the 
famous Big Inch pipe line, the development of under- 
ground gas storage reservoirs, the advent of the diesel 
engine on a grand scale, and the training and planning 
of the Smoke Control Bureau under Mr. S. B. Ely, 
all contributed, together with the desires of the majority 
of people, to the success of the endeavour. The degree 
of improvement in atmospheric cleanliness can be 
measured both subjectively and objectively. Sub- 
jectively, the great majority of residents, as well as 
returning visitors to this area, express satisfaction and 
approval of the progress in improving prevailing 
atmospheric conditions. Quite naturally, there are 
certain areas in which the pollution levels are not 
considered acceptable, and it is the responsibility of 
our agency to work with the various contributors of 
pollution to reduce these sources. ‘There are a few 
records available that permit us to evaluate objectively 


50 


the changes in pollution levels over the years. Several 
new sampling procedures have only recently become 
available which provide additional knowledge of the 
magnitude of specific pollutants. We are operating 
some new sampling equipment and plan to add other 
samplers. There are still many gaps in our knowledge 
of the significance of air pollution levels and the related 
health and other adverse effects. Extensive research 
efforts are being exerted to fill the wide gaps in our 
understanding and we believe one of our most impor- 
tant functions is to engage in such investigative work 
when it applies to the needs in Allegheny County. 

Some of the available records which cover a sufficient 
time period to recognize trends in air pollution levels 
include: (1) visibility observations; (2) dustfall 
measurements; and (3) sulphur dioxide concentrations. 
The following brief summaries of these records will 
serve to show in objective terms the progress thus 
far achieved. It should be noted that the improvements 
were made during a period of population increase 
and industrial and related growth. 


Visibility Records 

Reduced visibility resulting from air pollutants is 
an experience we have all shared. ‘Tremendous 
numbers of small solid particles and condensed vapours 
form this smog or haze, and visibility is but one measure 
of such air pollution. Its effects are realized in the 
soiling of various kinds of property and the nuisance 
of personal irritation. In 1946, records compiled by 
the United States Weather Bureau in downtown 
Pittsburgh show that visibility was significantly reduced 
by air pollution during an average of almost one of 
every four daylight hours in the year (i.e. there were 
1,002 hours of reduced visibility and there are approxi- 
mately 4,400 daylight hours in one year). Last 
year, 1958, the number of hours of reduced visibility 
was 64; thus, a reduction of about 94 per cent by this 
measurement has been recorded. This represents a 
tremendous improvement and is a credit to all who 
have contributed in the community effort. The year 
by year results are plotted in Fig. 1. Three lines are 
shown: the lowest line represents the hours of heavy 
smoke, which means that visibility was reduced to 
less than three-eights of one mile; the middle line 
represents the hours of moderate smoke wherein 
visibility is less than three-quarters of one mile; and 
the top line represents the summation of hours of 
heavy and moderate smoke for each year. These 
observations have served and will continue to serve 
the community in evaluating trends in the visibility 
aspect of air pollution. Owing to the many recent 
developments in air sampling and monitoring, the 
Bureau now has the opportunity to evaluate with 
great sensitivity various qualitative factors of air 
pollution. Certain of these, comparable to the 
visibility record, have been in operation about two 
years. 


Dustfall Records 


Probably the oldest sampling method, and the 
simplest, is the dust deposit gauge. It was used in 
Britain prior to this century and in Pittsburgh by 
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Smoke Reduction based on U.S. Weather Bureau 
Visibility Records, Pittsburgh, Pa, 1946-1958 
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Dr. H. B. Mellor at Mellon Institute during the 1930’s. 
The collecting device is a glass or stainless steel 
container which is placed on a stand 3 ft. above the 
roof of a suitable building and exposed for a one-month 
period. Dust settling out of the atmosphere is collected 
and later weighed. Various tests can be made of the 
sample, but for comparison purposes the weight of 
insoluble solids only are reported herewith. Several 
disadvantages to a truly quantitative result exist in 
the method, but it does reflect differences in dustfall 
rates in the community and is a useful indicator of 
trends. In six districts in Pittsburgh, sampling 
locations have remained the same since 1939. A 
brief summary of yearly averages of dustfall rates for 
these districts (Downtown, Lawrenceville, Squirrel 
Hill, East End, Oakland, and West End) is given in 
Table I. 

Table I 


Insoluble Dustfall Settling Rates for Six Locations 
in Pittsburgh 


Concentrations expressed in tons per square mile per month 
SE SE TEE RS EE INTE EE TEED LE TEST SITTER EL 2 


| Range of Lowest | Averages of 





“ear to Highest Rate | Six Locations 
1939-40 ... 32-6-97-0 58-6 
1948 33-8-79-0 Ded 

22-0—39-0 50-9 
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It is noteworthy that the sampling location with 
the highest dustfall rate in 1939-40 has always had 
higher rates than the other five stations, but the 
reduction (97 to 39 tons per square mile per month) 
has been extremely large. ‘The per cent reduction 
has been about the same at each of the other five 
stations. The average reduction in dustfall at the 
six locations (from 58-6-30-5) is about 50 per cent 
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during the 18-year period. This tends to indicate 
that the fine particles (especially smoke) which con- 
tribute most to reduced visibility have been better 
controlled than the coarse particles which affect the 
dustfall nuisance. 


Gaseous Pollution 


The most apparent pollution in Allegheny County 
consists of various particulate compounds, such as 
smoke, dust and fume from numerous sources and 
fly ash. However, gaseous pollutants, such as sulphur 
dioxide, hydrogen sulphide and various odoriferous 
vapours, have caused nuisance and property damage 
in several localities. ‘The Bureau has been provided 
with automatic sampling equipment and_ other 
facilities to evaluate the magnitude of sulphur dioxide 
and hydrogen sulr hide pollution in certain locales. The 
results of sulphur dioxide concentrations at three 
locations in the County (McKeesport, Lawrenceville 
and Hazelwood) indicated average concentrations, 
during 1,600 hours of sampling, of 0-042, 0-048 and 
0-056 parts per million parts of air (ppm). ‘These 
values are all well below values associated with odour 
or health effects by sulphur dioxide, and cannot be 
evaluated on the basis of corrosion damage since 
benchmarks for these effects are unknown. ‘The three 
locations represented areas where sulphur dioxide 
concentrations would be expected to be higher than 
normal. Peak concentrations of approximately 0:6 ppm 
were measured on several occasions at each station. 
It is interesting to note that the results of a sulphur 
dioxide survey, at various stations within the Pittsburgh 
metropolis, in 1936-1937 gave an average concen- 
tration of 0-078 ppm for approximately 300 hours of 
sampling. ‘The maximum concentration measured 
was 0-9 ppm. The results of these two surveys are 
not exactly comparable owing to the sampling station 
location differences. 


Several studies of hydrogen sulphide pollution have 
been made and others are in progress. The principal 
effects of this gas are unpleasant odour, paint damage, 
and potential corrosion. Public complaints of odour 
are common about industrial sources of this gas and 
methods should be developed to relieve chronically 
objectionable conditions. Paint damage has occurred 
with sufficient frequency from some industrial sources 
to further support the cause and need for better control 
of hydrogen sulphide pollution. 


The preceding records are the only available guides 
to the magnitudes and trends in air pollution levels 
in Pittsburgh and Allegheny County during the past 
ten or more years. It seems obvious that the health 
and other effects of air pollution cannot be evaluated 
on such information. We need to know a great deal 
more about the concentrations of specific pollutants, 
such as the numerous hydrocarbon compounds, the 
oxides of nitrogen, ozone, aldehydes, etc. This 
Department is co-operating with the United States 
Public Health Service in obtaining additional sampling 
equipment and procedures for use in this area. We 
are planning to expand the community air pollution 
sampling programme to various selected areas in the 
county. The plans for the various sampling pro- 
grammes will be submitted to the Advisory Committee 
for review in the near future. 


Air Pollution Sources 


Let us now consider some of the fundamental 
sources of air pollution in Allegheny County, and the 
progress made in reducing these sources. In such an 
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examination there will be areas of great improvement 
and also of less improvement. In each instance, 
however, we shall see guides to direct the future 
programme of the Bureau in obtaining the highest 
possible degree of cleaner air. 


Fuel Consumption 


Energy consumption is the prime indicator of the 
magnitude of potential air pollution in an area. The 
type of energy used, whether coal, oil, gas or water 
power, is a second factor. Some statistics will show 
the trends in type and amount of energy consumption 
for the Nation and Allegheny County. In Table II 
total energy consumption values are given.! The 
values for Allegheny County are estimates made on 
the basis of fuel consumption throughout the State. 








Tabie II 
Energy Consumption of all types expressed in 
104 BTU 
1946 | 1954 | Per Gent 
Increase 
United States 30-4 B03 VG 
Allegheny County ... 0-46 G:52 L370 
% Allegheny County 
of United States ... Nos) ]-4 — 





The energy consumption per capita in 1946 was 
approximately 8-3 tons of coal (1 ton equals 26 x 106 
BTU) in the United States aiid about 13-1 tons of 
coal in Allegheny County. In 1954 these values were 


increased to 9:0 and 13-5 tons fer capita for the United © 


States and Allegheny County respectively. ‘The much 
higher energy consumption per capita in Allegheny 
County is the fundamental cause of our air pollution 
problem. Compare these values with an estimated 
world consumption (1953—3 x 10° estimated popula- 
tion; 42-1 x 1015 BTU), excluding the United States, 
of about 0-5 tons per capita. The type of energy used 
is given in Table ITI.1: 4 


Table II 


Type of Energy Consumption in the United States 
and Pennsylvania during 1946 and 1954 











1946 1954 

Penna. U.S: Penna. (GES: 

Coal 68-0 47:9 oe. 29-3 

Bitu. (48-5) — (41-6) — 

Anthra. (ES) —- (10-6) — 

Oil 23-4 31-9 32-9 41-8 

Gas : F2 16-0 14-1 25:0 

Water Pwr. 1-4 4-2 0-8 3:9 
Two relationships stand out in Table III. Penn- 


sylvania, and more particularly Allegheny County, 
uses a much higher proportion of coal energy and 
less of oil, gas and water energy than the rest of the 
nation. ‘The trend in Pennsylvania and Allegheny 
County, however, is towards higher proportions of 
oil and gas energy. ‘The significance of this trend 
has both favourable and unfavourable aspects with 
respect to air pollution, which will be elaborated on 
in the next section. 
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The increase in fuel consumption and processing 
of raw materials in Allegheny County can undo much 
of the progress thus far made in reducing pollution 
levels. The reduction in dustfall at six stations was 
reported to be about 50 per cent. If our sources 
should double in the next two decades and the present 
level of collection eficiency of sources were maintained, 
we could conceivably return to the dustfall levels of 
1939-40, which were so objectionable. Doubling of 
energy consumption is a prediction of most authorities! 
during the period 1954-1975. What the doubling of 
such fuel consumption and raw materiai processing 
will add to organic gaseous and vaporous pollution 
is a question to be given serious consideration. We 
must plan our programme to prevent increases in air 
pollution resulting from growth in population and 
related expansion of various activities. ‘This becomes 
progressively more difficult as expansion proceeds. 
Therefore, we must require the best control features 
for all new installations and continue to seek improve- 
ment of existing sources. 

The most important contribution to the lessening of 
smoke and other particulate air pollution in this area 
has been, in my opinion, the conversion of thousands 
of homes from coal to gas fired heating equipment. 
Comparisons of the particulate pollution from each 
type of furnace, if available, would reveal tremendous 
differences. In addition, the low height of discharge 
and the proximity of residential sources adds to the 
adverse effects of any pollution which is emitted. 
There is no doubt that home heating with gas is the 
most advantageous use of this fuel from the viewpoint 
of reduced air pollution. It is fortunate that a cost 
analysis of domestic fuels in Allegheny County reveals 
gas to be economically competitive. 

New homes throughout the county have been 
equipped, in the majority of cases, with gas fired 
heating equipment. We are indeed fortunate for 
this development. I hesitate to contemplate the 
magnitude of the air pollution problem if natural gas 
fuels were not available in the quantities now used, 
especially for home heating. 

A contribution of almost equal importance to 
reduced particulate pollution has been the conversion 
by the railroad and river transportation industries. 
Diesel engines are superior in other ways in addition 
to an estimated hundredfold decrease in solids dis- 
charge to the atmosphere. Various considerations 
indicate that diesel engines will continue to be the 
choice of the transportation industry, and control 
programmes will encourage this favourable develop- 
ment. Diesel exhaust gases from local bus and truck 
trafic are receiving attention in New York and Los 
Angeles and several complaints have been raised in 
our community. It will be necessary to consider this 
problem in the near future, since in many cases 
improved conditions can be obtained by proper engine 
maintenance. 

Several other changes have resulted in improvement 
of our air pollution levels. Each will serve as a guide 
in developing a programme for the future. The 
participation of our commercial establishments in the 
‘** Golden Triangle ” and the Civic Centre in Oakland 
in central heating plants has been extremely beneficial. 
In 1958 two central heating plants in Pittsburgh 
reported the collection of 95-6 per cent of the total 
ash in the coal, i.e. total ash was 11,740 tons and ash 
collected in ash pit and collectors was 11,224 tons per 
year. 

Improved fuel-burning equipment and operation in 
commercial and industrial plants using coal have 
helped measurably. An awareness of the problem and 
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willingness to co-operate in providing the necessities 
for improved combustion efficiency are two of the 
keystones of continuing success. A large part of the 
Bureau’s effort will be directed to obtaining the 
equipment and operation that will produce the least 
air pollution with due consideration for other factors. 


Open Burning 


Many sources of smoke and odour pollution arising 
from scrap and junk yard open burning have been 
stopped. These salvage operations were a severe 
nuisance in many localities and contributed signifi- 
cantly to the overall pollution levels. Our view in 
this regard is to maintain the ban on such commercial 
burning and at the same time to encourage the 
development and installation of suitable incinerators 
or other disposal techniques. Commercially available 
and acceptable junk yard incinerators for the burning 
of automobile bodies have been operated in New York 
and other cities. An incinerator for reconditioning 
steel drums has been installed in Pittsburgh recently, 
which eliminated an extremely objectionable nuisance. 
Numerous other industrial type incinerators have been 
installed and work well in minimizing air pollution. 
We strongly recommend the continuation of the 
programme to encourage the design and construction 
of industrial incinerators capable of performing in 
accord with the highest reasonable standards. 


Industrial Sources 


The many contributions to improved atmospheric 
cleanliness of industrial operations in the county are 
recognized, but the observable emissions indicate that 
further control measures are needed in certain localities. 
A large amount of money has been invested in research 
activities by industry to find out just how to control 
certain of the difficult sources of pollution. While 
many instances can be cited, time will permit mention- 
ing one. The problem of open hearth fume and dust 
discharges include high temperature, fine particle sizes 
of the material, rather large volumes of exhaust gases, 
difficult material handling and final disposal problems. 
Investigation and study by authorities in the gas 
cleaning and steel industries have indicated that 
electrostatic precipitation is the most practical solution 
to-date. However, the cost of such installation is very 
high. Slag wool filtration, wet scrubbers, and glass 
bag filters are being studied in order to find a more 
economical solution. Thus far, the prognosis for 
alternative and less expensive cleaning methods is 
only fair. The following tabulation indicates the 
progress in open hearth fume control in the Nation and 
Allegheny County, based on reported installations by 
steel industries: 


Table IV 


Open Hearth Fume Collecting Installations 


MEETS, a aR 5 EER SO SETS REIT PEE BOOSIE AEE ICE EDO T EID ESTO SCTE EF LIE IDET ELIT EO SEIN 





Number Number | Per Cent 

of Equipped | Equipped 
Open with with 

Hearths | Collectors | Collectors 
United States 920 44. 4-8 
Allegheny County 102 12 11-8 
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Other studies on smoke and dust emissions and their 
control in electric furnaces, Bessemer converter, 
cupolas, coke ovens, blast furnaces, boiler furnaces, 
and other equipment are in progress or have led to 
practical solutions. The next step is the application 
of feasible solutions to those sources of air pollution 
contributing most significantly to the problem in 
Allegheny County. Studies are needed to evaluate 
the direct role and per cent contribution of the various 
kinds of equipment. We are planning to make such 
investigations in order to be better able to advise and 
promote this important phase of the industrial air 
pollution control programme. 


Domestic Refuse Disposal 


Other air pollution sources pose present problems for 
which solutions need to be developed. I refer par- 
ticularly to domestic and commercial refuse disposal. 
The present ban on open burning in Allegheny County 
presents us with a dilemma since adequate collection 
services are not provided in most of the communities. 
Incidentally, there never has been nor should there 
be application of the open burning ban to backyard 
and picnic ground cooking and barbecuing. ‘The 
Ordinance, however, probably should be rephrased in 
this respect. The tremendous expansion of our 
population in the suburbs and the concurrent increases 
in the amount of disposable paper and food wastes 
per capita have not been foreseen in the provision of 
needed refuse collection and disposal services. We 
need to re-examine methods for solving the open 
burning of rubbish, which is so common a practice 
in Allegheny County outside the city. It is a problem, 
as evidenced by our complaint file and by an investiga- 
tion of backyard rubbish burning by the Battelle 
Memorial Institute. They report a range of 32-407 Ib 
(1:-6-20-4 per cent) of organic materials (phenols, 
aldehydes, methanol and hydrocarbons) from each 
ton of typical domestic rubbish. These and other 
organics produce the obnoxious odours so frequently 
complained about. In addition, at least 20-40 lb of 
particulate matter from each ton are made air-borne. 
Other air pollution control agencies are approving the 
newer domestic incinerators meeting the A.S.A.2 
Standards. ‘This Bureau is planning to review the 
entire question of domestic incinerators with a view 
to encouraging the development and installation of 
adequate units. It is believed that the long-range 
solution lies in this direction for reasons of convenience 
and cost. 

Our programme for the examination and approval 
of commercial and apartment house incinerators is 
believed to be obtaining satisfactory results. The 
design of such uniis meets the recommendations of the 
best available research findings. However, there are 
many older units, installed without benefit of present 
knowledge, which have given rise to complaints. We 
are endeavouring to improve the facilities and operation 
in such cases, but it is a recurring and difficult control 
problem. 


Auto Exhaust 


A few words are needed in appraising the status of 
automobile exhausts. In Los Angeles auto exhaust 
gases are cited as the primary source of pollution. 
Development of an exhaust gas device to destroy the 
deleterious substances has been under investigation 
for several years and seems to be very near at hand. 
Reports indicate that such exhaust control devices 
will be required on automobiles in Los Angeles and 
other cities in California in the near future. In 
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Allegheny County we believe such a problem should 
be given serious consideration. As traffic increases, 
we may be able to benefit from the pioneering experi- 
ences in the West. At the very least we must recognize 
that the magnitude of pollution from this source is 
great, and the health implications of the organic 
vapours discharged from auto exhausts are potentially 
important. 


Cther Pollution 


Other air pollutants which are receiving considerable 
attention throughout the nation include radioactive 
fall-out and air-borne pollens. At the present time 
the Atomic nergy Commission is sponsoring a 
programme of evaluation in various phases of the fall- 
out problem. Owing to the far-reaching implications 
of the radiation health hazards and the differing view 
as to the significance of the existing problem, a recent 
report has recommended the expansion of respon- 
sibility and research in this field by the United States 
Public Health Services. 

Studies in other cities on contamination of food, 
milk and air with radioactive materials settling out 
of the atmosphere have given rise to differing evaluations 
of the significance of this problem. Very little is 
reported on results of tests by the A.E.C. in this area. 
Our Bureau is co-operating with the United States 
Public Health Service in a nation-wide sampling 
programme, part of which includes an examination of 
certain radioactive emissions. It is our view that the 
problem of air pollution with radioactive particulates 
should be considered by this Bureau, and a programme 
planned in preparation for the expanded use of such 
materials in our community. There is also need for 
developing, in co-operation with the Allegheny County 
Civil Defence Organization, a plan for service in the 
event of a nuclear explosion disaster which will result 
in wind and air-borne pollution transfer over con- 
siderable areas. 

Ragweed and other pollens can be a source of 
extreme irritation as some of you may know from 
personal experience. A great deal of interest in the 
control of this nuisance has been reported by various 
agencies in the country. On the basis of our study 
of the concentrations of air-borne pollen in Allegheny 
County in 1958, this area is subject to high pollen 
counts. In Oregon, New York, New Jersey, Michigan, 
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and other States a weed control programme has been 
inaugurated and the progress reported is encouraging. 
Detroit has reported in great detail on the success of 
their effort.3 Pittsburgh has accomplished some results 
with a limited weed eradication programme. ‘This 
Bureau is planning to conduct a seasonal pollen count 
study and to investigate the feasibility of an eradication 
programme. 


Conclusion 


Much has been accomplished in our county to 
provide a cleaner atmosphere. However, one does 
not have to travel very far in any direction of this 
county to find people who are dissatisfied with the 
progress in their localities. This Bureau receives about 
800 written and telephoned complaints each year. 
We must also consider the effects of the expansion 
of population and the industry and services required 
to support them jn the coming decades. The President’s 
Materials Policy Commission and others predict our 
energy consumption by 1975 will be twice the value 
used in 1954.4 If Allegheny County shares proportion- 
ally in this growth ,we must further reduce our existing 
sources of air pollution as well as strengthening the 
requirements for all new installation. It is quite 
possible that, unless we do continue to show the 
magnitude of progress made in the past, some of our 
descendants will have to begin again the groundwork 
and the programme of the past 13 years to remove 
the title of smoky or smoggy from our community. 
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AIR POLLUTION PROBLEMS IN CZECHOSLOVAKIA 


KVETOSLAV SPURNY and EVA LOCHMANOVA, The Czechoslovak Academy of Sciences, 
Institute of Physical Chemistry, Prague, Czechoslovakia 


SUMMARY: Air pollution has become a 
problem in Czechoslovakia in recent years. 
The main sources are coal burning, 
smelting and chemical industries. The 
two worst affected areas are Ostrava and 
Usti n. L. Measurements are being made 
and laws are being promulgated setting 
out maximum emission from new plants. 
Work is going ahead on all aspects of 
prevention, including potential dangers of 
atomic power stations and motor vehicles. 


Introduction 

The growth of industrial production and_ the 
increasing demand for energy on the one hand, and 
the great density of population and the higher outputs 
in agriculture on the other hand, make the problem 
of air pollution in Czechoslovakia one of the important 
problems of economy and hygiene. 

Czechoslovakia belongs to the densely inhabited 
states (105 inhab. per sq. km.) and has a dense popula- 
tion especially in her most industrial and smoky areas, 
e.g. in the region of Usti n. L. (163 inhab. per sq. 
km.) and Ostrava (186 inhab. per sq. km.).! 

A big growth of industrial production as well as 
consumption of energy in recent years are the causes 
of the concentration of industrial aerosols, harmful 
gases, and vapours, which bring about great economic 
damage in agriculture and forestry, public health, raw 
material bases, etc. 

The quality and quantity of air pollution in Czecho- 
slovakia are determined principally by the kinds of 
fuels burned in power plants, thermal power plants, 
by the railways, and for domestic heating, and by 
smelting and chemical industries. —The main sources 
of energy now in Czechoslovakia are brown coal and 
hard coal, the power plants and thermal power plants 
consuming chiefly coal of inferior quality (coal-dust) 
with a high content of sulphur. Also the railways, 
only partially electrified at present, use these inferior 
fuels extensively. The pollutants caused by chemical 
and smelting industries are only secondary. Pollution 
by the exhausts of motor vehicles is not of the same 
importance in Czechoslovakia as in other countries; 
it must be taken into account, however, that in the 
near future, about 3—5 years, this problem will become 
serious. 


The present state of air pollution in Czecho- 
slovakia 

The systematic qualitative and quantitative measur- 
ing of pollutants in Czechoslovakia started only five 
years ago. During this period values of the dust fall-out 
have been obtained from most industrial regions and 
major cities, and in many of them concentrations of 
SO2, Cl. and NO+NO) were also studied. Though 
the whole territory of Czechoslovakia was not surveyed 
and the methods used not quite unified, the results 
(Table 1) show, even now, that air pollution by ash 
and soot has been highly excessive. Concentration of 
SO, especially in the surroundings of big thermal 
power plants goes beyond permissible limits (Table 
II). The highest air pollution in Czechoslovakia is in 
the great industrial and coal regions of Ostrava and 
Usti n. L. In the environment of Usti n. L.2 is the 
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largest brown coal basin in Czechoslovakia extending 
between Chomutov and Usti n. L. over an area of 
800 sq. km., with many big thermal plants. In some 
of the surroundings of these power plants the fall-out 
of industrial dust reaches 3,000—4,000 tons per sq. 
km. annually. Also the average fall-out of dust in 
the big cities of this region is high (Table I). The 
whole region has been afforested to a high degree, 
and the industrial pollutants and SO2, SO3, and Cl» 
damage forest culture especially, in the first place, the 
spruce copse-wood. ‘The exhalations SO2 and SO3 
are retained by the hillsides of the Krusne Hory 
Mountains and damage the spruce copse-wood in the 
higher altitudes (above 600-800 metres). 

Still worse is the region of Ostrava, having a greater 
area attacked by pollutants. The main source of 
pollutants are again the thermal electric works and 
smelting industry. Together with the industrial 
expansion appeared the problem of an increasing air 
pollution. The average fall-out of industrial dust in 
this region was 557 tons/sq. km in the year 1954 and 
rose to 1,018 tons/sq km. in 1958. The average fall- 
out dust of the whole region of Ostrava—Karvina 
amounted to 520 tons per sq. km. in 1954 and 688 
tons/sq. km. in 1958. When in 1954 only 26-3 per 
cent of the whole area of Ostrava—Karvina was 
polluted more than 400 tons/sq. km, in the year 1958 
already 73-8 per cent of the whole area was polluted 
by the fall-out dust annually. ‘The centre of this 
region, the city of Ostrava, owing to its average of 
fall-out dust (1,018 tons/sq. km. annually), is among 
the smokiest cities in Czechoslovakia (Table I). The 
industrial establishments penetrate into the densely 
inhabited and commercial quarters, the residential 
quarters thus showing an average over 2,000 tons per 
sq. km., and the very centre of the city even 3,000-— 
6,000 tons per sq. km. annually. Also many other of 
the smaller industrial regions and industrial cities 
register a high fall-out of dust (Table I), with an 
influence, however, only on smaller areas in the 
vicinity of factories. To these regions belong industrial 
cities and industria] establishments of Prague, Brno, 
Bratislava, Kladno, Beroun, Kraluv Dvur_ Plzen, 
Pribram, Zilina, Prerov, Cheb, Sokolovo, Porici, 
Chvaletice and Ejpovice. 


The control of the clean air, the laws and 
technical arrangements 

Periodical quality measurements of fall-out dust, 
and concentration measurements of SO, and other 
harmful gases, have been carried out by the hygiene 
service laboratories in every town district, by labora- 
tories of several research institutes, and by the 
Academy of Sciences. The fall-out of dust was deter- 
mined by the method of a passive sedimentation. The 
sediment was captured in glass funnels partly filled 
with distilled water; concentration of the fine aerosol 
/O-1—-5u/ was determined by the method of membrane 
filters, and that of SO2 polarographically. 4 5 © 

The basic law for the protection of the atmosphere 
in Czechoslovakia is the Law of Hygienic and Anti- 
epidemic Care, dated 1952 (zakon c. 4.Sb z 28.III. 
1952). Under it rests the hygienic and anti-epidemic 
care—besides other provisions—in respect of precau- 
tions as to the admissible impurity of air from the 
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Table I 
Average fall-out of industrial dust and concentration of SO, in industrial cities in the year 1958 





Town 





. Tabor 

. Vrchlabi 

. Jihlava 

Nova Paka .. 

. strakonice ... 

Brno 

. Pribram aes 
. Ceske Budejovice ... 
. Karlovy Nese * 
Praha ays 

. Kladno 

. Plzen 

. Beroun 

. Sokolovo 

. Porici 

. Ostrava 

. Kraluv Dvur 

/ Stara Role. 

SW Stirras A: 

. Ervenice 

. Komorany . 


SO 
mg|m3 


Aerosol 
mg/m3 


Fall-out 
t/km2 year 





75 
98 
128 
181 
190 
195 
200 
216 
302 
331 
400 
418 
450 
702 
750 
1,018 
1,300 
1,487 
1,550 
1,969 
3,600 





Table I 
The permissible concentrations of some hazards in the free air 
(According to the preliminary hygienic instructions in CSR, Acta hygienica 8, 13 (1959)). 


(The fall-out of industrial dust 


The average concentration 








150 t/km?2 year) 





The maximum of immediate 





Hazards during 24 hours; mg/m3 eoncentr. ; mg/m3 

Nontoxic dust eg O15 0-50 
Soot 0-05 0-15 
H,SO.4... 0-10 0-30 
Par 0-10 0-30 
SO, 0-15 0-50 
CO xz; 2-00 6-00 
(NO 4+NO)) as sNO> .. 0-13 0:40 
Ese as 0-005 0-015 
Cl, 0-02 0-06 
CS> 0-15 0-50 
HCl 0-02 0:06 
Pb 0-0007 — 
igus — 2s 0-0003 — 
Phenollum 0-10 0-30 
F, 0-01 0-03 
Ae (besides ASH.) 0-003 — 
INE Get 0-3 
MnQO> 0-01 0:03 





standpoint of health (Sz). In a decree issued by the 
Ministry of Health in the year 1954 (c. 24. Sb. ze dne 
7. V. 1954) were furthermore specified limits con- 
cerning the cleanliness of air with corresponding 
sanitary regulations. For the present any officially 
stated maximum concentrations of dust, noxious gases, 
and vapours, do not exist in Czechoslovakia. Table II 
shows the approximate values, however, that are 
being used. Only new factories and power plants 
have to disperse the products of combustion in free 


air under the condition that the emissions will not 
contain more than 100 mg/cub. m. (the particles 
should be smaller than 100) and that the sanitary 
zones between factories and dwelling-places will be 
maintained. 

Damage due to air pollutants has not yet been 
completely estimated for the whole territory of Czecho- 
slovakia. It may, however, amount to several millions 
of Cz. crowns annually. For example, in the already 
mentioned country of Ustin. L. the damage is estimated 
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to be 32 mill. Cz. crowns (10-5 mill. Kes on copse- 
wood, 9:4 mill. Kes in agriculture, 0-4 mill. Kes in 
sanitary matters, 1-7 mill. Kcs in water economy, 
vegetation and works of art, 2:0 mill. Kes on industrial 
equipment and buildings, 3:5 mill. Kcs on raw 
materials and 4-5 mill. Kcs were indirect losses to 
inhabitants). In order to prevent further deterioration 
of atmosphere, to gradually clean the air and to 
restore natural conditions in Czechoslovakia, the 
government resolution was published to protect smoky 
regions of economic importance, in the first place the 
regions of Ostrava and Ustin. L. Several sections of 
the Czechoslovak Academy of Sciences, air technical 
institutes and institutes of hygiene, and also some 
other research institutes started work on problems of 
air cleaning and recovering of nature, because air 
pollution of any other regions would seriously endanger 
sylviculture and agriculture (spruce and pine woods, 
hops, etc.) of Czechoslovakia. 


The aims of future action against air pollution 


The principal task of the Czechoslovak industrial 
plants and of the sanitary and air technicians is to 
introduce to all great thermal power plants and 
electric works methods for the perfect technical 
cleaning of flue gases from ash and grit. Complete 
electrification of railway traffic is also necessary. ‘This 
task may be solved by our techniques. More difficult 
will be the cleaning of flue gases from SO, and some 
other gases and vapours. From an economic stand- 
point this problem has not yet been solved anywhere 
in the world. Competent institutes—and also the 


Academy of Sciences—are therefore about to carry out 
research on capturing and recovering SO? in flue gases 
Other tasks are the basic research on aerosols and 
technical research in the sphere of neutralizing the 
very fine aerosols, which are to be reckoned with in 
the near future. 

In future Czechoslovak energy production must be 
orientated to the exploitation of atomic energy 
(building up atomic electric plants) and burning of 
oil fuel distillation residue. Besides, a great develop- 
ment of motor-car traffic is expected. All these are the 
main sources of fine aerosols with dangerous effects 
on health and nature, the neutralization of which 
presents considerable difficulties. 

The density of population in some countries will 
prohibit the emission of greater concentrations and 
thus the development of atomic and oil fuel electric 
plants is dependent on a well developed technique of 
capturing and neutralizing these fine aerosols. 
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AIR POLLUTION LEGISLATION AND ADMINISTRATION 
IN THE UNITED STATES 


FRANK TETXLAFF, B.S., M.CLE., C.E., Chief, Air Pollution Engineering Program, and 
RALPH C. GRABER, B.S., M.S., Assistant Chief, Air Pollution Engineering Program, 
Department of Health, Education and Welfare, U.S.A. 


SUMMARY: Since World War II increased 
interest in air pollution control has led 
to legislation at Federal State and local 
levels. The Federal Air Pollution Research 
and Technical Assistance Act was passed 
in 1955. The methods by which State, 
Regional and local control is carried out, 
are described. Independent air pollution 
control agencies are supportable only by 
large population groups. A minimum 
budget of 5 cents per capita is needed. 


Air pollution control is based on the premise that 
the atmosphere may not be used as a receptor of 
wastes to the extent that there will be demonstrable 
adverse effects on the health, comfort or property of 
others. 

Early air pollution control legislation in the United 
States attempted to meet the most obvious causes of 
pollution—smoke, odours and partially-burned solids. 
As the use of liquid and gaseous fuels increased, and 
as industrial and technical processes grew in number 
and complexity, so did air pollutants. While smoke 


and soot are still problems in many areas, increasing . 


attention is being paid to the presence of other, less 
obvious contaminants, including radioactive wastes. 

Since the end of World War II, the increasing 
interest in conservation of the air resource of the 
United States has been reflected to some extent by the 
adoption of pertinent Federal, State and local legisla- 
tion. Within the last decade more than 20 States 
have modified existing legislation or adopted new 
legislation on air pollution. A comparable rise in 
legislative activity has occurred at the community 
level!. 

In the Federal Air Pollution Research and Technical 
Assistance Act of 19552 recognition is given to the 
dangers to the public health and welfare, the damage 
to agriculture and to property, and the hazards to 
ground and air travel created by air pollution. The 
Act authorizes the United States Public Health Service 
to conduct and support research into the prevention 
and abatement of air pollution, to provide technical 
assistance, and to conduct and support training in air 
pollution technology. 

It is generally accepted in the United States that 
responsibility for administration of a programme for 
the prevention and abatement of air pollution should 
be at that level of government closest to the problem 
and which is capable of dealing with it adequately. 

In programmes at all levels of government, control 
is most effectively brought about only by legislation 
which appears reasonable in the light of technically- 
substantiated criteria. It provides adequate flexibility, 
yet is sufficiently specific to meet the needs of the area 
under consideration. 

After analysis of existing air pollution legislation, 
the Public Health Service, in co-operation with several 
other interested groups, recently developed certain 
principles} designed to guide States considering new 
legislation. 
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State and Inter-state Control 37 


Responsibility for the control of air pollution on a 
State-wide basis usually is given to authorities, boards 
or commissions created in the State health department. 
These bodies are authorised to adopt codes, rules, and 
regulations while enforcement is usually the respon- 
sibility of the State health departments acting as their 
agents. 

In addition to State-wide control, other types of 
State legislation authorise local control, or provide 
for research and technical assistance by the State. 
A few States have enacted legislation combining 
certain features of these three basic types. 

Uniform laws and voluntary co-operative agree- 
ments have been suggested as one approach to inter- 
state air pollution. Such arrangements, however, are 
subject to different levels of enforcement in the 
interested States, and are subject to uniaterial amend- 
ment or abrogation with no assurance of continuity of 
co-operation. 

The use of interstate compacts has been suggested 
as a sounder and more durable legal basis for action 
on interstate problems. These compacts have the 
effect of Federal statute and are enforceable by the 
parties concerned through the Supreme Court. 


Regional Controls 


In recognition of the importance of the physical 
and other factors contributing to air pollution, in- 
creasing consideration is being given to the air basin 
or regional approach to the solution of problems. 
Provision is made for establishing a regional authority 
authorised to carry out an air pollution control 
programme without regard to existing lines of local 
political jurisdiction. An example of this concept is 
the Bay Area Pollution Control District, which com- 
prises six counties in the San Francisco, California 
area. 


Local Control! 


Some local areas find their authority to abate 
public nuisances adequate to cope with the air pollu- 
tion problem. Many others, however, have found the 
general ‘‘ public nuisance ’’ approach ineffective and 
cumbersome and have enacted specific air pollution 
control ordinances under authority of the police 
power delegated to them by the States. More recently, 
a number of States have enacted general enabling 
legislation which authorises cities and counties to 
adopt comprehensive air pollution control programmes 
and to establish the limits of air contaminants which 
may be emitted from sources within their jurisdiction. 

Most community air pollution control programmes 
require a permit from the control agency prior to the 
construction, installation, or alteration of fuel-burning 
equipment. Upon completion of an installation, an 
operating permit or certificate is issued. Some local 
ordinances also require annual inspection and renewal 
of operating permits for all fuel-burning equipment. 
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Small tees generally are charged for installation or 
repair permits, scaled to the size of the unit involved 
in terms of various parameters. In addition, a number 
of communities have detailed requirements regulating 
the purchase and use of specified fuels. Such provisions 
serve to insure the application of sound engineering 
principles to combustion equipment. They place 
important technical and administrative responsi- 
bilities upon the control authority and emphasize the 
importance of adequately trained personnel. 

Provision for appeal from administrative action to 
an impartial hearing board frequently is provided as 
the final step in agency action before judicial review 
may be obtained. ‘The appeals procedure furnishes 
an accepted method of protection against hasty, 
arbitrary or unduly oppressive administrative action. 

Some ordinances authorize the control officer or the 
hearing board to grant variances, which in effect 
constitute exemptions from certain provisions of the 
ordinances for particular sources of air pollution. It 
is customary to grant variances rather liberally during 
the initial period of operation of the control programme 
effective for a limited time. 


International‘ 


There has also been some consideration of instance® 


of air pollution along the international border between 
the United States and Canada. By the terms of the 
Boundary Water Treaty of 1909, between the United 
States and Great Britain, an International Joint 
Commission was established to hear and determine 
disputes arising out of the use of boundary waters. 
In 1949 the Governments of the United States and 
Canada referred to this Commission the problem of 
air pollution from vessels passing through the Detroit 
River in the vicinity of the City of Detroit, Michigan 
and the City of Windsor, Province of Ontario. ‘The 
technical advisory boards assisting the Commission 
have completed their investigations and recommenda- 
tions have been submitted. The co-operative spirit 
demonstrated by the members of the Commission has 
been of great value in dealing with this problem. 


Administration 


A recent survey has disclosed total expenditures of 
approximately 21,110,000 for State air pollution 
programmes. In State governments, 96 full-time 
professional and technical personnel and 134 part- 
time personnel are engaged in air pollution activity. 

A study conducted in 19565 and a more recent study 
revealed the wide variation prevalent in local legis- 
lative-administrative air pollution control practices. 
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These studies also revealed that independent air 
pollution control agencies were supportable only by 
sufficiently large population groups. Independent 
agency status is not universal in the larger population 
groups, however, this fact indicates that there may be 
advantages in conducting air santitation programmes 
as part of larger administrative structures, provided 
programme emphasis is not sacrificed. 

Available datas has shown that a budget of at least 
five cents per capita is necessary in the United States to 
provide a minimum of services and more than fifteen 
cents per capita is needed to provide more complete 
services. Obviously, the quality and quantity of work 
that an agency can perform are quite dependent on 
its budget. 

While there appears to be some uniformity in air 
pollution control legislation in the United States, it is 
also apparent that variations have been incorpoated 
to meet the specific technical and political needs of the 
areas subject to such legislation. Experience has shown 
that this approach holds the greatest promise of success, 
in view of the many factors which should be considered 
in the development of control programmes. 
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THE GROWTH IN WORLD FUEL CONSUMPTION AND 
ITS THREAT TO CLEAN AIR 


G. H. DANIEL, Ministry of Power, Great Britain 


SUMMARY: Population growth and indus- 
trial expansion are increasing world 
energy requirements at over 3 per cent per 
year. The growth in fuel consumption is 
accompanied by a slow but significant 
deterioration of the fuel mined, including 
with both coal and crude petroleum a 
rising sulphur content. The use of oil for 
road vehicles has doubled during the past 
12 years. There is also a continuing transfer 
of population from rural to urban life, 
leading to larger towns and cities. The 
outlook for clean air would be depressing 
but for mitigating factors described— 
industrial units tend to become larger, 
with improved combustion control and 
facilities for gas-washing, etc., and there 
is an increasing use of refined fuels which, 
relatively, tend to become cheaper. The 
incentive to remove sulphur from fuel is 
increasing, linked with increasing sulphur 
needs. The world picture for clean air is 
one of light and shade. Policies are re- 
quired to harness industrial economic 
motives and developments with the not 
less important objective of reducing 
pollution. 


That fuel consumption is a threat to clean air has 
long been realized in this country. As long as six and 
a half centuries ago a London artificer was shown to 
be guilty of polluting the air of the capital by burning 
coal, and was executed for the offence. Yet when he 
paid the supreme penalty, and indeed for several 
centuries thereafter, the amount of coal mined in this 
country and elsewhere was almost negligible. It is in 
the last two hundred years that we have had the 
explosive increase in population and industry that has 
brought total world consumption of the primary 
sources of energy (that is, coal, oil, natural gas and 
hydro-electricity) to its present level of four milliard 
tons a year of coal equivalent. There is no sign of 
slowing down, and it is natural that concern should 
be felt about the rate of this development and the 
threat it implies to the air we breathe. 

Short of a catastrophe, there can be little doubt 
that energy consumption will continue to grow fast. 
Upon its doing so depend the ability of nations to 
feed, clothe and house their multiplying populations 
and the hopes of all for a higher standard of living. 
In recent decades the human race has accelerated its 
rate of growth to some 1} per cent a year by applying 
medical knowledge to increase the expectation of life 
and by maintaining birth rates at a high level. This 
rate of growth is sufficient to swell world population 
from its present level of a little under three milliards 
to one of over five milliards at the end of the century. 
Industrial production and energy consumption, like 
population, have expanded at different rates in 
different countries and the relationship between them 
has also varied at different stages in each country’s 
history according to whether emphasis has been on 
the heavy, or the. light, fuel-using industries. But 
taking the world as a whole and covering the sweep 
of time since the beginning of the present century, it 


60 


appears that industrial production has grown at an 
average compound rate of rather over three per cent 
per annum, and the use of primary fuel, on which it 
has depended, has averaged over two and a half per 
cent. As in the case of population, there has been 
some acceleration in recent years so that during the 
last two decades, although these have straddled a 
world war, production has averaged about five per 
cent a year and energy usage over three per cent. 
Even if we discount the acceleration and assume simply 
a continuation of growth at the average speed recorded. 
so far this century, the prospect is that total energy 
requirements will be trebled from today’s four milliard 
tons of coal equivalent per annum to about 12 milliard 
tons at the end of the century. Although exhaustion 
of reserves will affect some sources of energy in some 
regions, it is not expected to prevent the expanding 
overall demand for energy being satisfied in one way 
or another during this period of time. 

The growth in fuel consumption is accompanied by 
a very slow but significant deterioration in the quality 
of the fuel mined. The exploitation of most minerals 
usually proceeds by the working, first, of the most 
accessible and highest-quality deposits and then, as 
the reserves of these decline, the less attractive 
resources. As the cost of labour increases, methods of 
mining become more mechanized. In the case of 
coal, one of the results of these tendencies is that the 
percentage of fines, ash and sulphur is gradually in- 
creasing. The ash and fines are amenable to corrective 
treatment in preparation plants, but the higher 
sulphur content is more serious because the greater 
part of the element occurs either in organic and 
virtually indissoluble combination with the coal sub- 
stance or in the form of very finely disseminated 
pyrites which are virtually irremovable by washing 
and froth flotation processes. Over the last two 
decades the sulphur percentage in British coal has 
gone up from 14 to 14 per cent; a similar trend is 
shown by the analyses of their coals made by American 
public utility undertakings; and concern is expressed 
in Germany about the sulphur content of Ruhr coals. 

Crude petroleum also has a rising sulphur content. 
In the early days of the United States oil industry the 
refineries could select their feed stocks from the sweet 
or low sulphur oils, but even at the end of the last 
century reports were being issued about the high 
sulphur content of the oils then being produced in 
Ohio and Canada. Although some of the sourer 
crudes now being mined have as much as five per 
cent sulphur, United States oil as a whole averages 
about one per cent. But, as in Western Europe, there 
is increasing dependence on Middle Eastern crudes 
and these average about two per cent. Substantially 
all the sulphur is removed from the lighter distillates 
in the course of refining, and the heavier distillates 
may have their sulphur content reduced. It is not, 
however, at present practicable to reduce the sulphur 
content of the residual fuel oil, and this product now 
normally contains three to four per cent sulphur. 
With the increasing use of fuel oil and the probability 
that more sulphurous crudes will be used, the release 
of sulphur from this source is likely to increase. 

The degree of air pollution resulting from indus- 
trialization depends a good deal on the type of industry 





|| III. 





21 


that is expanding and it is noteworthy that the pace- 
makers in economic development include many of the 
trades that present the biggest pollution hazards. ‘The 
fastest-growing industries are the chemical, metal- 
lurgical and engineering trades and also the industries 
making building materials—for instance, cement. 
These are the producers of the fertilizers, machines 
and buildings that are needed to increase agricultural 
productivity and to make goods for consumption. 
They attract the largest share of new investment 
resources, particularly in the less-developed countries, 
and their growth rates are bigger than those of the 
textile, clothing, food, drink and furniture trades. 

But not all of the forms of economic activity asso- 
ciated with consumption rather than investment have 
the slower rate of growth. One outstanding exception 
which makes its distinctive contribution to air pollu- 
tion, is the use of motor vehicles, particularly passenger 
cars. The world fleet of motor vehicles has doubled 
during the last nine years, four-fifths of the addition 
being passenger cars. The consumption of motor 
spirit and light oil by road vehicles has not increased 
quite as fast but has nevertheless doubled during the 
last 12 years. The fumes from the burning of these 
fuels are at present exhausted mainly over the roads 
of North America and Western Europe. But the 
economic advantages of road transport coupled with 
the attraction of the motor car as an outlet for higher 
income mean that other road systems are rapidly 
developing in the same way. 

Another characteristic of the historic process is the 
increasing geographical concentration of population 
and energy consumption and, therefore, of air pollu- 
tion. Economic development consists essentially of the 
transfer of population from agriculture to industry 
and from rural to urban life. New factories are 
generally sited in or near existing centres of population 
where labour is most readily available, water supplies 
and transport services are good and there is easy 
access to markets and sources of materials, equipment 
and technical assistance. In such favoured locations 
new growth encourages further growth and_ the 
amenities of town life and the higher wages paid by 
manufacturing industry act as magnets on the popula- 
tion of the villages. At the beginning of the last 
century only about one in every eighty people in the 
world lived in a town of 100,000 or more. Nowadays, 
in the world as a whole, about one person in eight 
lives in a town of this size and in the more developed 
countries one in every two does so. This movement 
shows no sign of being halted and, until it does, it 
will be realistic to assume its continuation. 

So far, the outlook appears depressing but there are 
fortunately some mitigating features. Thus, the ten- 
dency towards geographical concentration of energy 
consumption just referred to is also accompanied by 
an increase in the size of the plants which use fuel 
and, the larger the plant, the more easy it is to secure 
efficient combustion and to install grit arrestors and 
dust precipitators and the less difficult the task of 
removing sulphur from the flue gases. Thus, a typical 
modern power station burns well over a million tons 
of coal per annum compared with stations of about 
half this size being commissioned before the war. The 
size of the ultimate industrial consumer is also tending 
to increase because of the economic advantages of 
large-scale operations in manufacturing industry. A 
representative modern, integrated iron and steel works 
has a capacity of, say, two million tons of steel a year 
whereas a representative pre-war plant was capable 
of only half this output. Industrial boiler plants are 
getting bigger. Again, although in some countries it 
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is found advantageous in transport costs to build a 
number of cement plants near the consuming centres 
instead of concentrating production in a few giant 
plants, the cement works with outputs exceeding a 
million tons a year now to be seen in the United States 
are distinctly larger than their predecessors. 

An important feature of the energy scene is the 
increasing use of refined fuels by the ultimate ccn- 
sumer. ‘l’his represents in part a shift in the pattern 
of primary energy production and in part a greater 
processing of coal into electricity, gas and coke and 
other solid smokeless fuels before delivery to the final 
consumer. 

As regards the shift in the proportions of the different 
primary fuels used, coal production, especially in the 
western hemisphere and in western Europe, has in- 
creased relatively slowly in recent decades. Despite 
the mechanization of mining it is particularly difficult 
for the collieries to reduce labour costs per ton as 
wage rates increase and the reserves in the thicker 
and more accessible seams dwindle. Just as the cost 
of wood fuel has gone up, so the long-run tendency 
is for the price of coal relative to that of other com- 
modities to rise, although there have been notable 
interruptions in the trend such as the steadiness of 
United States coal prices during the last decade, when 
a radical concentration of output in the more efficient 
mines has been forced on the industry by the sharp 
competition from oil and natural gas. Although the 
coalfields constitute by far the greatest reserve of 
hydrocarbons, which will continue to play a major 
role as a source of solid fuel and, in the longer run, 
become a principal source of chemicals and liquid 
fuels, the immediate prospects are that the increase in 
coal consumption will be relatively slow. 

The use of oil and natural gas and also hydro- 
electricity is rising so rapidly that these sources are 
currently carrying the main burden of the expansion 
in total energy demand. The oil industry reached a 
total output of 100 million tons in 1890 and doubled 
this by 1929—that is, in a period of 39 years. The 
second redoubling was achieved in 19 years and the 
third redoubling, from 400 to 800 million tons a year, 
took only the nine years from 1947 to 1956. World 
crude production is now approaching a milliard tons 
a year. Although production costs in the older 
producing fields are tending upwards, the discovery 
of prolific new reserves, coupled with improvements 
in extraction techniques and reduction in transport 
and refining costs, has meant that there has not so far 
been a sustained rise in the price of oil relative to other 
commodities, nor is a general exhaustion of oil reserves 
to be expected during the next few decades. 

Natural gas has the sulphur and other impurities 
removed before it is made available for public supply 
and is then, next to hydro-electricity, the cleanest of 
all the primary sources of energy. Its use is increasing 
at about the same rate as that of oil but it is at an 
earlier stage of commercial development, accounting 
over the world as a whole for about an eighth of total 
energy consumption compared with oil’s contribution 
of nearly a third. So far its main field of exploitation 
has been in North America but it now appears to be 
on the threshold of a major expansion in western 
Europe, the Soviet Union and elsewhere. Its technical 
advantages, cheapness at source, the development of 
pipeline and tanker means of transporting it and the 
fact that the total reserves of natural gas are no less 
than those of crude oil, give it a great future. 

Hydro-electricity is the smallest of the main sources 
of energy but its average rate of growth in the last few 
decades has been about five per cent a year. Although 
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it needs large sums of money to develop, the high level 
of demand for electricity, the existence of a large 
untapped potential, particularly in some of the less 
developed regions, and the improvements that con- 
tinue to be made in the techniques of reservoir con- 
struction, give it considerable further prospects. 
Finally, a start has already been made with the ex- 
ploitation of nuclear power. The structure of primary 
energy consumption is thus shifting in the direction of 
increasing proportions of the more refined forms of 
energy—liquid, gaseous and electrical. 

As regards the greater processing of coal into refined 
fuels, the proportion, and indeed the total tonnage, 
of coal used in its raw state is falling while the amounts 
used as electricity, gas, coke and other processed solid 
fuels are rising rapidly. In western Europe the tonnage 
of coal consumed in its raw state by the ultimate con- 
sumer has declined by more than a quarter during 
the last two decades, while the quantity processed has 
increased by more than half, the most avid con- 
sumers being the power stations and coke ovens. ‘The 
increase in consumption at gasworks and briquetting 
plants has been slower but considerable importance is 
now being attached in Britain to the development of 
new methods of processing coal into solid smokeless 
fuels suitable for use in domestic grates. In the United 
States the same movement has been even more striking; 
the direct consumption of raw coal has been more 
than halved during the twenty years, the consumption 
by coke ovens has increased by half and the consump- 
tion by power stations has quadrupled. Greater 
dependence on refined fuels is characteristic of all the 
main classes of consumer including the domestic sector 
which is one of the sectors of particular interest to the 
Clean Air movement because the small sizes of the 
appliances used in it make it hard to avoid smoke 
pollution unless smokeless fuels are employed. 

It would be complacent to regard the popularity of 
the refined fuels as mainly due to the need to avoid 
atmospheric pollution; it is more realistic to ascribe 
it to factors that have a more immediate economic 
bearing on consumers. As industrialization proceeds, 
technology improves and standards of living and wage 
rates rise; the secondary fuels tend to become less 
expensive 1n comparison with the primary and their 
labour-saving characteristics and efficiency in use to 
become more appreciated by the consumer. In the 
United Kingdom and Belgium the price of coal has 
multiplied during the last two decades by approxi- 
mately the same factor as wage rates. The price of 
electricity has increased only about a third as much, 
which means that for the expenditure needed to buy 
a given amount of coal or human labour in these two 
countries roughly three times as many units of elec- 
tricity can be purchased now as could have been 
purchased before the war. In the United States, for 
the reason given earlier, the price of coal has risen 
less than the price of labour, but there, too, electricity 
is now three times cheaper in relation to coal than 
20 years ago. 

The slow upward tendency in primary materials 
prices relative to other prices also affects clean air in 
another way. It increases the economic incentive to 
recover sulphur from fuel. So far this century the cost 
of sulphur has been held down by the working of the 
rich American salt dome deposits by the highly 
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economic Frasch process. But these domes are a com- 
paratively rare geological phenomenon and_ the 
reserves suitable for this method of extraction are 
limited. A gradual rise in the cost of brimstone is 
therefore “to: ‘be “expected At the same “time, the 
demand for sulphur is rising fast. Sulphuric acid 1s 
by far the cheapest acid to manufacture, and either 
directly or in the form of acid, sulphur is needed to 
make such sought-after products as fertilizers, chemi- 
cals, rayon, metals and refined oil. One way of 
bridging any gap between demand and supply will be 
to make greater use of other natural deposits such as 
those of pyrites, gypsum and anhydrite, extraction 
from the last two-named being expensive even when 
combined with the production of cement. The alter- 
native will be to recover more sulphur from metal- 
lurgical and fuel-using processes. Recovery of sulphur 
from smelter fumes can be fairly readily increased, 
but recovery from fuel consumption is more difficult. 
The amount of sulphur now being released, however, 
in the process of fuel consumption must be over 30 
million tons a year, or about twice the world’s annual 
consumption of sulphur. From the point of view of 
clean air it must be a primary objective to develop 
methods that will ensure that as the pressure on 
sulphur supplies increases, demand can be economi- 
cally met by greater recovery rather than by increased 
mining of mineral deposits. 

The world picture is, therefore, one of light and 
shade. Population, industry—inciuding the heavy 
investment goods industries—and the energy con- 
sumption on which economic development is based, 
are growing rapidly and their effects on clean air are 
heightened by the tendency towards geographical 
concentration of population in large towns. ‘The 
quality of the coal and crude oil produced—particu- 
larly their sulphur content—is deteriorating slowly. 
On the other hand, the increasing size of the plants 
in which fuel is used makes it more practicable to 
limit pollution. Even more important, the growth in 
primary energy production is mainly in the form of 
oil, natural gas and hydro and nuclear electricity, 
while coal is increasingly processed into gas, electricity 
and smokeless solid fuel before it is supplied to the 
ultimate consumer. ‘These tendencies reflect changes 
in price relationships and economic incentives which 
are themselves the outcome of deep-seated factors such 
as the advance of technology, the dwindling of the 
more accessible and attractive mineral reserves and 
the rise in earnings and standards of living. Similar 
factors seem to be at work to increase the incentives 
towards the recovery of sulphur from industrial 
processes and fuel consumption instead of using more 
brimstone, although here there is the alternative of 
increased mining of other minerals such as pyrites, 
anhydrite and gypsum. 

Because of these general factors the threat that 
growing energy consumption presents is less than 
might at first sight appear. Nevertheless, it would be 
wrong to leave it entirely to them to bring about the 
improvements that are needed in the interests of clean 
air. Policies are required that harness the more 
directly compelling economic motives underlying 
industrial development to the task of furthering the 
less tangible, but not less important, objective of 
reducing pollution. 
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FLY-ASH COLLECTION 


IN PLANT 


USING SECOND-RATE FUEL 


Die INGOT. BOHM, Research Institute of Air Moving Equipment, Prague, Czechoslovakia 


SUMMARY: In Czechoslovakia, the use of 
the best coal as raw material for the 
chemical industry necessitates the use of 
second-rate coal in power stations. This 
means that design requirements of dust 
collectors and electrostatic precipitators 
in particular are severe. Theoretical cal- 
culations and practical measurements 
were made of the efficiency of electro- 
static precipitators. Some results of these 
investigations are given. For collection of 
fly-ash from second-rate fuel, the stress 
must be laid upon the high value of the 
space-charge density of ions in the gas. 
A tube type precipitator shows advantages. 


Our economic plan provides for the use of first-rate 
coal in the chemical industry. The second-rate fuel 
has, therefore, to be burned mainly in power plants. 


It is obvious that the use of this kind of fuel results 
in more severe requirements as far as collecting 
efficiency of fly-ash collectors is concerned, with 
respect to the permissible pollution of air. The 
importance of this problem becomes greater when this 
coal is burned in pulverized state, because at the inlet 
of the dust collector the concentration of fly-ash, which 
is a by-product of combustion, is higher and _ size 
distribution relatively fine. In Czechoslovakia such 
problems are solved by means of electrical precipitators 
alone, or in combination with aero-mechanical 
collectors. Another existing solution is the use of wet 
aero-mechanical collectors. With respect to higher 
concentration of fly-ash (above 25 g/Nm3) and 
relatively fine size distribution, we had to investigate 
thoroughly the behaviour of electrostatic precipitators. 
We started with a theoretical analysis which led to the 
opinion that the relation between the space-charge 
density of ions in the clean gas, pio, and the space- 


as the concentration and size-distribution of fly-ash is 








concerned. The factor for reduction of particle- 
charges reads as follows: 
Pio 
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where: 8 — reduction factor (the space-charge of fully 
saturated particles multiplied by this 
factor gives the actual value). 
e10 space-charge density of ions in clean gas. 
G concentration of ash in gases (by weight). 


y specific weight of ash. 


K loading factor for particles greater than 
Oh 

E mean intensity of electric field. 

é the charge on an electron. 

Z residue factor that represents the fly-ash 
size-distribution. 

@ equivalent diameter of the particle 


respective to the value of Z. 


To prove this theoretical analysis correct we com- 
pared a series of measurements on big plants working 
under different conditions and the respective calcula- 
tions. The results are in table T-1. It can be seen that 
the agreement is good enough. 


Thus the main question was: What would be the 
influence of higher concentration and fine-distribution 
of dust on the total precipitating effect, namely the 
efficiency ? 

The answer is in the following figures: 

Fig. 1. Residue curves of fly-ash used for theoretical 

analysis. 

Fig. 2. Relation between reduction factor 8 and 


























charge density of fully saturated fly-ash particles, Xne fly-ash concentration, for both sorts of 
is of fundamental importance for precipitation as far fly-ash I and II. 
Table I 
Inlet 
Precipitator Firing Fuel Separating % Efficiency concentration 
space measured calculated g/Nm3 
| re — ome ... | Melting Mineral coal O1e5 60-9 ESD 
chamber average 
is as Granulate Lignite 80-90 BESS) 15-5 
III Grate with Lignite 92-6 87:8 7°39 
additional 
powdered Heterogenous 88-2 83:8 5:20 
coal firing 
Mixed Aloo 70-0 6-56 





* The greater difference between the two values (measured and 
calculated) was brought about by the unsteady operation of the 
boiler during measurements. When calculating, the coarsest 
granulometric composition of fly-ash was considered. That is the 
reason why the calculated value is higher than the value ascertained 
by measurement. 

** The low value of separating efficiency was ascertained by 
Measurement at which the applied voltage was purposely de- 
creased. At measurements I and III the boiler operation was 
more steady than in the case of If. 
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Fig. 3. Relation between collecting efficiency, gas 
velocity and ash concentration, for both 
sorts of fly-ash, I and II. 


From results of this theoretical analysis of electrical 
precipitation it is apparent that the collecting efficiency 
for fine fly-ash particles is lower than for coarse 
particles, and that: 


(1) The collecting efficiency is independent of the 
concentration up to a certain limit-value of 
concentration, provided that the gas-flow 
velocity in precipitator and dispersion of fly-ash 
are unchanged. 


(2) The limit-value of fly-ash concentration, i.e. 
the value, at which the course of. the curve 
changes from the value independent on the 
concentration to the values decreasing with 
concentration, is lower for fine fly-ash dispersion 
than for coarse dispersion. 

Fig.l (3) In both cases, and for concentrations below and 

above the limit-value, the collecting efficiency 

3 el ae increases with the decreasing gas-flow velocity 

0 1 2 30 40 50 60 7 8 0 in compliance with the known functional 
se properties of electrostatic precipitators. 


The laboratory verification of these theoretical 
results were made on a tube precipitator. From 
results of measurements indicated in Fig. 4 we can 
make the following conclusions: 
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08 (1) The collecting efficiency does not change very 
much in the range of concentrations below the 
oY limit-value. The slightly rising tendency of 
06 collecting efficiency in this range is probably 
§ a caused by coagulation, the influence of which 
Bee rises with increasing concentration. A quantita- 
g OA Rae M Pies? tive investigation of this coagulation has not yet 
& 93 been made. 
3 (2) The limit-value of concentration is for both 
es characteristics the same (about 22 g/m3). 
0.4 (3) The collecting efficiency is higher for low gas- 





flow velocities than for high velocities. 


O59 OG. wm. 25) 90 3p The residue curve in Fig. 5 determines the size- 
a cag distribution of fly-ash used for these tests. The limit- 
value computed is about 10 g/m3, which is approxi- 
mately one half of the value determined experimentally. 
When the influence of space-charge of all particles 
below 3u is omitted the limit-value of concentration 
changes from 10 to 20 g/m3, and becomes nearly the 
value determined by measurement (Fig. 6). 
; ve 2m/s Reasons for the apparently great influence of fine 
particles on the precipitating action are: 


(1) Fine fractions increase considerably the space 
density of particles in gas, in spite of the fact 
that they are only a small part of the whole 
quantity of dust load. 

(2) The effect of small particles is to contribute, to 
a great extent, in the production of the space- 

v=2m/s charge, and their influence on separation is 
therefore very great. 

(3) The large number of particles in these fine 
fractions increases the number of occasions for 
coagulation. 


These conclusions were verified also on a _ pilot 
plate-type. precipitator at different values of inlet 
concentration of fly-ash. The obtained values are in 

ve4,5 m/s Fig."7. 
v=207 m/s Deviations between theoretical and _ laboratory 
results are as follows: 


(1) When considering very low concentrations the 
influence of rapping is more apparent, as the 
amount of particles blown away by the gas-flow 

ee is relatively high. Collecting efficiency for very 
low fly-ash concentrations is somewhat lower 
than theoretical values. 

(2) These tests proved, that in case of concentrations 
below the limit-value, the collecting efficiency 
becomes slightly higher with increasing con- 
centration, and again this fact seems to he 

Fly-ash concentration caused by coagulation of particles. 
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(3) For concentration above the limit-value, the 
collecting efficiency decreases with increasing 
fly-ash concentration in flue-gases to a certain 
value at which it reaches the minimum efh- 
ciency. With further increasing concentration 
the collecting efficiency begins to rise again. 


Final conclusions from these observations cannot be 
made, but we believe that this work shows clearly why 
the collecting efficiency is sometimes different. 

It is obvious from all these studies, that for collection 
of fly-ash from second-rate fuel of very high ash- 
content, the stress must be laid upon the high value 
of the ions space-charge density of gas, which deter- 
mines the charge of particles. For this purpose, the 
solution was carried out, theoretically as well as 
experimentally, about the possibility of using a tube 
ionizer followed by plate-type collector. The labora- 
tory experiments proved the theoretical results to be 
correct and showed that the ions space-charge density 
in tube precipitator 9@ is several times higher than in 
plate-type of precipitator |]. (Fig. 8 gives calculated 
values and Fig. 9 gives measured values.) 

Fig. 10 gives curves K-1 and K-II, corresponding to 
fly-ash of types I and II respectively, for a plate-type 
ionizer, and curves @-I and @-II corresponding to 
fly-ash of types I and II respectively, and shows the 
calculated dependence of reduction factor on the 
concentration. From this figure it is obvious that the 
advantages of tube precipitator are as follows: 

(1) In a tube ionizer, very high space-charge 

density produced by ions and, therefore, higher 
charging of fly-ash particles is attained. 
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(2) The range of concentrations, at which the 


collecting efficiency is theoretically invariable, 
is wider, which means that the limit-value of 
concentration approaches the higher values of 
concentration. 

Naturally, the collecting efficiency is slightly 
higher in all sections of the curve, i.e. for all 
concentrations. 
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THE DEVELOPMENT OF NEW SMOKELESS FUELS 


JF. BRONOWSKI, M.A., Ph.D., Director-General of Process Development, National Coal Board, 
Great Britain 


SUMMARY: There are signs of an increas- 
ing public demand for “ premium,” i.e. 
high grade, solid smokeless fuels. The 
reason for this increase in demand is 
convenience. This total convenience is 
made up of easy handling and storing, 
brightness in burning and rapid pick-up 
after refuelling, and a low ash residue 
which does not blow about. In the short 
term the increase in demand is being met 
by adapting traditional plant and methods. 
New processes are being brought into 
production to meet the longer-term 
demand resulting from the Clean Air Act; 
these processes are more economic and 
produce a better fuel. The nature of these 
processes is outlined. 


The towns of this country intend to get rid of their 
smoke: they have public opinion to back them, and 
the statute book to give them the power to act. ‘The 
change will be far-reaching, as the Beaver Committee ! 
showed; for example, the committee agreed that no 
fewer than 19 million tons of coal which are burned 
every year in houses in black areas will have to be 
replaced. When the committee reported, five years 
ago, it thus laid bare the size of the change which this 
~ country will have to make, but of course it could not 
forecast how the change would be made—what 
smokeless fuels the public would choose. An instruc- 
tive thing that has happened since then has been the 
movement of public demand for the various smokeless 
fuels through four successive winters. This is the one 
piece of evidence that has been added since the 
Beaver Committee reported: we now see how public 
demand has begun to change. This evidence of the 
market-place is beginning to point towards a policy 
for the development of smokeless fuels. 

The one thing that everybody has heard is that 
householders have been buying oil and paraffin in place 
of coal. This is, however, a superficial assessment of 
the change in the habits of householders. What has 
happened is that householders have already been 
buying more smokeless fuel, and oil is one of the fuels 
that they have been buying. ‘Table I gives the sales, 
in the four complete years since the Beaver Report 
was published, of the four kinds of smokeless fuel 
between which the public can choose—that is, 
electricity, gas, solid smokeless fuels and oil. 

The trends in Table I are unmistakable. ‘There has 
been a firm increase in the household use of electricity 
and of oil: oil has made the larger gain, having risen 
over 60 per cent in foursyears. _(The-home use of 
electricity, of course, includes lighting and some power 
as well as heating.) By contrast, gas and the solid 
smokeless fuels have at best stood still. From these 
overall figures, I will draw for the moment only one 
rudimentary lesson. It is this: that whatever the public 
has been looking for, it has not been looking for the 
cheapest smokeless fuel—for the cheapest of these four 
sources of heat are some of the solid smokeless fuels. 

There are more subtle lessons hidden in Table I and, 
in order to find them, we must look to see how its 
figures are made up. Electricity is all one kind of 


1 Report of the Committee on Air Pollution (Chairman: Sir Hugh 
Beaver), November 1954, H.M.S.O. (Cmd. 9322). 
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fuel, and so is gas one kind, and oil that is used in the 
home is in the main of two kinds only. But the solid 
smokeless fuels are less homogenous both in use and in 
quality. First, there are smokeless fuels that are burned 
mainly in closed stoves, and there are others that are 
burned mainly in open grates—either in stool-bottom 
open grates or in improved modern open grates. 
Second, for each of these uses there are fuels of different 
qualities, which offer the householder different 
amenities in addition to the crude heat which they give 
out. I am concerned in this paper only with premium 
fuels of high quality, and therefore I shall extract from 
the total figure for solid smokeless fuels in Table I the 
figures for the sales of the premium fuels. In Table II, 
I present the sales of premium fuels for the open fire 
in the four years since the Beaver Report was published, 
and in Table III I present the figures for the sales of 
premium fuels for closed stoves in the same years. 


The figures in Tables II and III are striking. For 
Table I seemed to show that the sales of the solid 
smokeless fuels in the last four years had been station- 
ary; but now we see that there has in fact been a first 
movement in public demand. The sales of all the 
premium smokeless fuels, for the open fire and for 
closed stoves, have been rising quite rapidly. The 
percentage rise in the sales of premium fuels for the 
open fire in four years has been over 70 per cent. This 
is greater than the rise in the household sales of oil, and 
is the largest rise of any smokeless fuel. 


We must not read too much into Tables IT and III— 
or, for that matter, into Table I, in which the oil 
figures have hitherto had all the public attention. 
The quantities of smokeless fuel which are being sold 
are still quite marginal: less than a million tons of 
premium fuel for the open fire, 1-3 million tons of oil 
(equivalent to 2:2 million tons of coal in heat content), 
and just under 2 million tons of premium fuel for 
closed stoves. Neither singly nor in total do these 
quantities compare with the 30 million tons of house 
coal that is sold. Moreover, we have not yet felt the 
impact of the Clean Air Act in any force: the main 
body of local legislation to forbid the making of smoke 
will come some years from now. Therefore the changes 
which ‘Tables II and III record are voluntary changes; 
they represent the choice of consumers who are free 
to choose, and who on the whole can afford to choose 
what they like best. 


Nevertheless, we must accept the evidence of 
Tables I and III as the first expression of a deliberate 
choice by a part of the public. This part of the public 
prefers the premium fuels, in closed stoves and in open 
grates. What is important here is not the absolute 
quantities that it has been buying, but the increase in 
these quantities from year to year; in effect, this part 
of the public has been buying each year as much of 
the premium fuels as it can get. And in doing so, it 
has not. been. deterred by :their: price. Some of the 
premium fuels which have recorded the largest rise 
in sales cost in London £12 a ton and more, which 
works out at more than 10d a therm. Of course the 
heating bill is a small item in the household budget— 
it is the smallest single item in the official estimate of 
the cost of living. Nevertheless, these consumers could 
keep their heating bills lower by using other than 
premium fuels; and it is therefore striking that they 
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Table I 
Sales of Smokeless Fuels for Household Use from 1955 to 1958 

















Fuel 1955 1956 1957 1958 
Electricity (TWh) ... 20-0 24 Zoe 26-6 
Gas (million therms) : ec 1,361 1,347 1,310 320 
Solid Smokeless Fuels (million tons) 586 20 Se 6 
Oil (million tons) ... 0:8 0-9 09 1-3 

Table II 
Sales of Premium Smokeless Fuels for Open Grates from 1955 to 1958 
Fuel 1955 1956 19a7 19538 
Premium Smokeless Fuels for Open Grates (in 
thousands of tons) 468 496 568 788 
The premium fuels listed include Coalite, Rexco, Cleanglow and Phimax. 
Table Tl 
Sales of Premium Smokeless Fuels for Closed Stoves from 1955 to 1958 
Fuel 1955 1956 1957 1958 
Premium Smokeless Fuels for Closed Stoves (in 
thousands of tons) 1,616 evleys 1,794 13922 


The premium fuels listed include Anthracite, Phurnacite and Welsh Dry Steam Coal. 


should, in large numbers, have begun to move to the 
premium fuels year by year now. 

At least a part of the public has been expressing 
preferences which are not dictated by price, and which 
must therefore reflect something else; something which 
it calls, in the most general way, convenience. That 
word has become something of a catchword, and it is 
important to analyze what this public finds convenient. 
It seems to me that there are three phrases of con- 
venience in a solid fuel. It must be convenient before 
we burn it—that is, convenient to handle and to store. 
It must be convenient when we burn it—that is, in an 
open fire it must ignite easily, burn brightly and long, 
and pick up well whenever the fire is made up; and in 
closed stoves it must burn steadily for long periods and 
also pick up well. And it must be convenient after 
we burn it—that is, there must not be much ash and 
what there is must not fly about. This analysis of what 
is meant by convenience is not as subjective as it may 
seem, for it finds support in the qualities of the premium 
fuels whose sales make the upward trend of ‘Tables II 
and III. 

First, a fuel is most easily handled and stored, and 
the number of times that the fire has to be refuelled is 
reduced, if the fuel is dense. No fuel now being 
manufactured for the open grate meets this require- 
ment. But the position is different among fuels for the 
closed stove. ‘There, the premium fuels (and only 
these) are dense, with bulk densities of 45 lb per cu ft 
and over. It is these dense premium fuels which, 
Table III shows, have increased their sales for closed 
stoves. 

My second criterion of convenience concerns the 
performance of the fuel: it must burn well and long 
and, what is important, it must pick up quickly when 
the fire is refuelled. In addition, if the fuel is meant 
for the open fire, then it must light easily in the first 
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place. In all these respects, the premium fuels are 
exemplary, and Tables II and III show that there 
exists a growing public which appreciates these merits. 
Moreover, the premium fuels are very consistent in 
their performance in these respects, from one consign- 
ment to another—and in the case of some of them, 
such as Phurnacite, from one piece to another. 

My third criterion is convenience after the fire has 
burned out, and this is measured by the amount of ash 
left behind and by its nature. Here again, the premium 
fuels for the open grate and for the closed stove have 
a high standard. ‘The premium smokeless fuels contain 
7 per cent of ash or less—some of them much less. 
This low ash content has, in addition, a marked effect 
on the performance of the fuels on the open grate, which 
almost always falls off sharply when the ash content 
rises beyond 7 per cent. 

In summary, what I have tried to show so far is this. 
There exists a rising demand for solid smokeless fuels 
of premium quality. In absolute terms, the demand 
for these fuels is still marginal, and the public for them 
small; but it has been a growing public year by year 
since the Beaver Report was published. ‘This public 
is discriminating, and the fuels that it has been buying 
have had to satisfy fairly strict criteria of convenience: 
convenience before use, in use, and after use. A policy 
to develop new smokeless fuels should therefore take 
account of these indications of public preference. If 
new fuels are to reach the widest public which can be 
foreseen some years from now, when the Clean Air Act 
will become general, then of course they should be 
reasonably priced. But they should also incorporate 
those factors of convenience which have begun to show 
their appeal to a growing public: briefly, they should 
be dense, reactive on the open fire, and clean. 

The main effect of the Clean Air Act is still some years 
away: we may estimate that it will be very substantial 
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by 1965 but will not be felt fully until 1970 or later. 
The development of new smokeless fuels to meet this 
demand is therefore a long-term undertaking; in the 
long term, we have to prepare to replaceupto 19 million 
tons of household coal. But there is also a short-term 
problem between now and 1965 which is pressing. 

In the short term we must improvise: that is, we 
must use existing plants to make the best fuels that we 
can, even though these plants were not designed to 
make premium fuels. Both the National Coal Board 
and the Gas Council are already doing this. Two of 
the premium fuels which I have listed in Table II, 
Cleanglow and Phimax, are in effect improvisations 
by which premium fuels are made in existing gas 
retorts. Their production began only two years ago 
and has been successful. 

In the same way, the National Coal Board has made 
Warmco, a new fuel which is not listed in Table II 
because its production began only in 1959. Warmco 
is a premium fuel which is produced in existing coke 
ovens by under-carbonizing a coking coal which has 
been specially cleaned. Thus Warmco is clean, with 
little ash, and it burns brightly and lastingly on any 
kind of open fire, and picks up well. It is one of the 
denser of the existing manufactured fuels for open 
grates, but even so it is only just over half as dense as 
coal. The National Coal Board expects to produce 
170,000 tons of Warmco in 1959 and this is, by any 
standard, a large output in the first year of a new fuel. 

Nevertheless, processes of these kinds cannot offer 
a permanent solution for the production of smokeless 
fuels of high quality. ‘The plants which these processes 
use were designed for other purposes, and making 
premium fuels in them is essentially an improvisation. 
As an improvisation, it is admirable and necessary, 
but to treat it as a long-term solution is to condemn 
ourselves to a static technology. For example, we 
cannot hope to make a dense smokeless fuel for the 
open fire in existing plants, and this in itself would 
bar progress towards better fuels. But above all, there 
are economic reasons why we cannot improvise 
indefinitely the making of premium fuels in existing 
plants. These plants have a low throughput, which 
means that they are now very costly to build. For 
example, new coke ovens cost about £9 per ton/year 
of coal input, which makes a cost of about £12 per 
ton/year of solid fuel output, or £18 per ton/year of 
solid fuel of the sizes preferred for the open grate. 
Capital charges on this scale would impose a heavy 
burden on the economics of making Warmco, for 
example, if new ovens had to be built specifically for 
its manufacture. 

If we are to give the public premium fuels for the 
open fire in quantity and at reasonable prices, then we 
must approach the problem of coal processing in a 
radically new way. A new technology is needed to 
work from those coals which are plentiful today to 
those fuels which the modern public wants, and to do 
so economically. This new technology must satisfy 
three conditions. It must be low in capital cost and 
high in throughput: to this end, it must use the 
techniques of modern chemical engineering. It must 
use those coals which are plentiful today, that is, small 
coal with a high content of volatile matter—and yet it 
must get a high yield of solid fuel from this gassy coal. 
And finally, it must make what the public wants, a 
convenient fuel which is dense, which burns well and 
picks up well, and which does not leave a bulky fly ash. 

The National Coal Board has carried out detailed 
research to meet these three basic conditions for some 
years. I will describe fully one of the new processes 
which our research has produced, and which the 
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National Coal Board is now developing, in order to 
show in detail how these conditions are met. 

The process which I shall describe takes a powdered 
coal and blows hot air through it at a temperature 
between 375°C and 450°C. When air is bubbled 
through a powder in this way, the mixture moves and 
flows like a liquid, and can therefore be handled easily; 
this is the physical advantage of this method of treating 
solids in what is picturesquely called (because of the 
way in which the mixture flows) a fluid bed. The 
chemical advantage of the method is that it allows 
hot air to reach every particle of coal at the same time, 
and therefore the time of treatment is short and the 
throughput of the plant is high. In the fluid bed, we 
expose the coal to the hot air for less than an hour; a coke 
oven may treat its charge for as long as 20 hours. 

I have already said that we work at temperatures 
between 375°C. and 450°C. . “These-.are. low -tem=— 
peratures, and they drive off only part of the gas in the 
coal; whereas the coke oven, working at high tempera- 
tures for a long time, drives off almost all the gas. 
Starting with a coal which has a content of volatile 
matter over 40 per cent, we make in the fluid bed a 
coal powder which is only partially coked—what we 
call a semi-coke or a char—and which still contains 
about 25 per cent of volatile matter. ‘This high residue 
of gassy matter gives our process two advantages. In 
the first place, we havea high yield of hot char—85 per 
cent of the dry coal that went into the fluid bed. And 
in the second place, when the char is compacted, we 
have a lively fuel which burns with an attractive flame, 
and which is particularly quick to pick up when new 
fuel is put on after the fire has died down. 

On two grounds, then, it is an advantage to leave 
25 per cent of volatile matter in the char that comes 
out of the fluid bed. But the obvious question is, Will 
such a char be smokeless? A coal which contains 
25 per cent of volatile matter is not smokeless. The 
performance of semi-cokes or chars with a residual of 
volatile matter had already been studied by Piersol, 2 
who had shown that they could be smokeless. Our 
research work carried on this study in the special 
setting of the fluid bed, and showed that under these 
conditions char can be made smokeless (with a content 
of 25 per cent and more of volatile matter) consistently 
from a wide range of coals. ‘Thus the technical process 
rests on a scientific foundation—on the elucidation of 
the steps, quantitatively, by which gas is driven off 
from a smoky coal. The scientific finding is that, when 
we begin with a coal with a content of volatile matter 
over 40 per cent, the first 15 per cent or so which is 
driven off is the smoky constituent.3 The 25 per cent 
or so of gas which is left behind at this stage is not 
smoky, and therefore a char made in this way is 
smokeless yet burns with a bright flame. 

The char that comes out of the fluid bed is a powder 
which must be compacted into lumps if it is to be used 
on the open grate. ‘To do this, we use one or other of 
two new technical processes which we have devised. 
Either we compact the char with a compound binder 
consisting of a mixture of raw coal and pitch: at 400°C or 
so, this mixture also retains no smoky parts. Or we 
compact the char directly in a special press without a 
binder, using its own plasticity to give it coherence: 
this press is an application of the Shape process of 





2R. J. Piersol, Rep. Invest. Ill. Geol. Surv. No. 41, 1936. 


3W.N. Adams, A. F. Gaines, D. H. Gregory, G. J. Pitt, Smoke 
Emission of Low Temperature Chars, Nature, Vol. 183, 1959. 
Also D. H. Gregory and W. N. Adams, Smokeless Fuels from 
High Volatile Coals—I, and A. F. Gaines and G. J. Pitt, 
ae. Boa from High Volatile Coals—II, Int. J. Air Poll., 
Volo, 19592 
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binderless briquetting to which our research has given 
much attention. In either case, we turn all the char 
into dense briquettes, which resemble charcoal in 
appearance and in the flame they give. ‘Thus, by 
making char first and then briquetting it, we do not 
lose any breeze or waste, as most other processes which 
make premium fuels do. Anv fines and broken briquettes 
can be crushed and returned to the process for briquet- 
ting again. 

There is another process to make a premium fuel 
which the National Coal Board 1s developing, to which 
I will refer more briefly. In this, coal is briquetted 
first, and it is then exposed to moderate heat in an 
oxidizing atmosphere for some hours. ‘The tem- 
perature and the time of exposure depend on the coal, 
and an exposure of | to 2 hours at 200°C to 300°C 
suffices for most coals. The chemical effect of the 
treatment is complex, on the coal and on the binder; 
in part it is a slight desmoking of the kind that I have 
already described, and in part it is an oxidation and 
a polymerization. It results in making smokeless 
briquettes in which the content of volatile matter may 
be 35 per cent, and once again it gives a yield of whole 
briquettes wichout waste. 

I have stressed that the mechanics of briquetting play 
an important part in these processes, and we have spent 
much research on them. It would take me too far 
to describe this important work which makes it possible 
to compact many coals and chars without a binder. 
Here I want to say only that our research work on 
the Shape process of binderless briquetting, and on 
other new briquetting processes, has been basic in 
enabling us to make premium fuels from coal which 
is cheap and plentiful—that is, from small coal. 
Briquetting has an essential place in the development 
of the complete processes which I have described. 

I have described two new premium fuels which the 
National Coal Board is developing: first, briquettes 
made from a char which has been made in a fluid bed, 
and second, briquettes made from coal which are 
subsequently treated by mild heat. Both these fuels, 
the char briquettes and the heat-treated briquettes, 
have been made only in experimental quantities of 
some tons, and the properties of the fuels in commercial 
production can only be established with certainty when 
pilot plants have been built to make them. Neverthe- 
less, I will give, with some caution, figures for the 
performance of these experimental briquettes in 
Table IV. In this Table, the fuels have been tested 
according to the procedure laid down in the British 
Standard specification for fuels to be burned in 
modern improved open grates. I have also included 
in Table IV figures for the performance of the other 
new premium fuel which the National Coal Board is 
already producing, Warmco. It will be seen that our 
aim is to make fuels whose performance on the open 
fire will be outstanding. ‘This should kill the lingering 
belief that the open grate is moribund because it 
cannot give a cheerful fire unless it smokes; on the 
contrary, the open fire can burn brightly and yet give 
out no smoke. The char briquettes and the heat- 
treated briquettes also satisfy the other two criteria 
of convenience that I laid down: they are clean, and 
they are much denser than any other premium fuel. 
Experimentally, we make char briquettes to a bulk 
density of at least 35 lb per cu ft, and heat-treated 
briquettes to a bulk density of over 40 lb per cu ft. 

These considerations will make it clear that the 
research programme of the National Coal Board over 
the last years has been well conceived to meet the 
demands of a more discriminating public, and the 
changing supplies of coal, both of which we anticipated. 


The Board has now tormulated a full development 
programme to put its research findings into effect. 
Two substantial pilot plants for two different processes 
are now contracted for, and are expected to produce 
the first commercial samples of our new fuels to test 
the public response in the winter of 1960 to 1961. One 
of these plants is being constructed at Birch Coppice 
in the West Midlands Division to make char in a fluid 
bed and briquette it, on a pilot scale of about 5 tons 
an hour. ‘The other is being designed to heat-treat 
briquettes made from coal on the same scale, probably 
at Graigola in the South Western Division. 


I will remind you that the National Coal Board 
already produce a number of premium smokeless fuels, 
among them natural Anthracite and Welsh Dry Steam 
coals, Phurnacite and, for the open grate, its new 
product Warmco. ‘The Board propose to continue to 
take a share of the market for such smokeless fuels as 
are required to make the Clean Air Act effective. It 
proposes to be guided by public demand, and to 
include fuels of the highest quality made by its new 
processes. It is the Board’s policy to prove these new 
processes technically and commercially before 1965. 
The Board believe that this will require an annual rate 
of production of at least one million tons a year of the 
new fuels before 1965. It is at present impossible to 
predict total production beyond 1965, because the 
market acceptability of these new fuels at the price at 
which they can be sold economically has still to be 
proved. This is one of the prime objectives of the 
pilot plants with whose development I have been 
charged by the Board. It is the Board’s intention 
to put itself in a position before 1965 to be able to 
expand production from these pilot plants to full 
commercial scale at the quickest possible rate justified 
by market requirements. 


In carrying out this policy, the National Coal Board 
is not backing a single new fuel or a single new process. 
On the one hand, the new processes have still to be 
tried in competition with one another and with 
existing processes. On the other hand, the Board 
believe that in fact there is a variety of new fuels needed 
to satisfy the requirements of clean air, and to use those 
coals of which there is a good supply in different parts 
of the country. The Board’s new fuels are not likely 
to prove equally acceptable for all purposes, and the 
scope of each will only be discovered by active develop- 
ment and manufacture on a limited scale, and this is 
now under way. 


A last word about the cost of these developments. 
I estimate that commercial plants to use either of the 
two main new processes which I have described will 
cost less than £7 per ton of yearly output of fuel. 
The National Coal Board’s intention of reaching an 
annual rate of production of at least one million tons 
a year by the new processes in 1965 commits it, 
therefore, to an expenditure approaching £7 million 
for completed plants. In addition, if public demand 
is seen to be rising before 1965, we have to expect that 
an investment about as large again is likely to be 
committed in plants under construction. ‘To this must 
be added the cost of pilot plants and other development 
work. ‘Thus, the National Coal Board will invest in 
its new processes for premium solid smokeless fuels a 
sum which is expected to reach £10 million by 1965, 
and which may approach £20 million. 


The public demand will not be all for premium fuels, 
and the present premium fuel demand is only a fraction 
of the total fuel demand. In the nature of things, 
premium fuels are dearer than others and, whatever 
their convenience, there is a resistance to paying the 
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enhanced price, and the market for the cheaper 
smokeless fuels will continue for a long time. However, 
some of this price resistance is short-sighted, and has 
failed to calculate the realities of the household budget. 
The additional convenience and the higher thermal 
efficiency achieved with premium smokeless fuels are 
cheap. I have already remarked that heating is an 
exceptionally small item in the national average house- 
hold budget: in fact, heating and lighting together 
account for only 54 per cent (the smallest single item) 
in the index of the cost of living. The cost of house 
coal at London prices is approximately 8d. per therm, 
and the cost of premium fuels for the open fire at 
London prices is approximately 10d. per therm. 
Therefore if all households in the country, outside the 
black areas as well as inside them, were to change from 
coal to premium smokeless fuels for the open fire, their 
fuel bills would increase by one quarter, and this would 
raise the index of the cost of living by less than 
one point only. The bill for premium fuels, once the 
public gets the taste for them, is not high. 


Nationally, the cost of eliminating the smoke of the 
open fire is not high. Yet if we are to stimulate the 
demand for these fuels, and to take advantage of the 
movement which has begun to show itself in the last 
four years, we must surely keep the cost as low as 
possible. ‘This is why I have laid stress on new fuels 
made by new processes in new plants. The production 
of smokeless fuels needs as modern and scientific an 
approach as that of oil and electricity. We need to 
apply all the methods of advancing technology: to use 
our most plentiful coals, to process them by cont.snuous 
methods with a high throughput, and to get a high 
yield of solid fuel which meets the demands of a 
discriminating public for dense, free-burning and lively 
fuels which are smokeless in the air and clean in the 
grate. Only if we fulfil these precise conditions will 
we compete with electricity and oil with lasting success. 
I believe that the development work of the National | 
Coal Board in the field of solid smokeless fuels contorms 
to these fundamental standards of technical and 
economic progress. 


aX) 


Hil, 


"juasoid 3% s]sTX9 YOIYM spony ssajayours Jo vouvwoJIod oy} 10; UOVoyOsds prvpurig YsHIIg A[UO sy} SI STU], “sottY UIdEd oysoUIOG] 1OF SOYOY) + [| Wed 
‘IS PJOYISNOFY 10 spony ssopayourg pros poimjoejnuey~y—EC6I : ZS Prepueis ysuiug ul umop prey }ey} st posn sinpaooid 4sa} oY, “seATIsUTOY} 
Suowe spqereduroo ore s}[Nsor oy} pu ‘suOTNIpUOd IV[IUNIs JapuN AIO}VeIOGET UTES DY} UT JNO polIIVd UI9q VALY I[QU], SIY} UI PIps1ODII s}s9} 9], 





oe << 079°8 O¢0°0I 069°6 ‘yf ay| “** UONVIPLI JO o}¥I VSvIOAY 
00€ GCS 919 €8L 6PrL ‘yy “bs/-n-7-g SUT][ONJoL PUOIIS JOY UONVIPeI Yeog 
OOF OST Eo POL OGL ‘yy bs nrg SUT[[eNJer ISI Joye UOeIpeI Yvog 
OOF OOF oLe 69G 06¢ ‘yy “bs/ nag UONTUSI Jayje UOTJVIPeL YL 
rs re oS CI 6 “UTUL Sul[[anjor puooas Jaye urese ‘y ‘yy “bs/"n-1-g QCGE Youor 0} oUt], 
ar — 64 ct Ze ue “ Sulyjonyor ysay Joye urese “yy “bs (nig OGE YoRor O} QUIT], 
a 2 G4 G& LS rer uortust Joye “Yy yy “bs/ mg OGE YoRos 0} OWT] 
GY LE 86 SG &E “UTUL uontust Jaye ‘yy bs/"n-1g QOZ Youor 0} OUITT, 
GZ JA0 €¢ Jopun It 8g bf "yy 9/"q] Aysued] AN 
9409 9409 sayjanbug sajjanbug 
W 24], T age], payvas J, JAE] ADY") OIULAD AA 
4of quauasnbas jojuausagxy | pojuaunsgxay 


pavpunjs: ysipiag 








(6G6I : hI prepurig Ysntg jo eanpoooid oy Aq poyso J.) 


sayjenbisrg ssojayourg [ezueurrszedxy Jo spury OMY], pue oOourIvM JO soULUTIOJIIg 


AI ?19®L 


> 


It, 24 


THE COKING INDUSTRY: ITS PROBLEMS AND ITS 
CONTRIBUTION TO CLEAN AIR 


SUMMARY : The coking industry is one of 
the main coal consuming industries in 
Britain. The coking process itself cannot 
be operated smokelessly within the normal 
requirements of the Clean Air Act, by 
methods that are reasonably practicable 
economically and technically. It has there- 
fore been placed under the control of the 
Alkali Inspectorate. The chief source of 
offence is the coke oven battery. Smoke 
and dust are mainly given off during 
charging of the battery with coal, during 
discharge of the coke, and during the 
quenching of the coke with water. Methods 
are described by which the nuisance from 
each of these processes may be alleviated. 


As one of the main coal-consuming industries in 
this country, the coking industry is giving serious 
consideration to the problem of atmospheric pollution, 
both nationally through the British Coking Indutsry 
Association and the British Coke Research Association 
and also at certain individual plants. The British 
Coke Research Association has a small team which is 
collecting information, participating in investigations 
of common interest to the industry and also carrying 
out a limited amount of independent research to fill 
some of the gaps in our information. 

There are about 70 coking plants in this country, 
owned by the National Coal Board, the iron and steel 
industry and independent coke producers, whilst two 
plants are operated by the gas industry. Each year, 
these plants carbonize some 27 million tons of coal, 
produce about 18 million tons of coke, of which some 
14 million tons are supplied to blast furnaces and 
foundries as metallurgical coke, and make 200,000 
million cubic feet of gas, of which nearly 80,000 
million cubic feet are delivered to the gas industry. 
Thus the iron and steel industry has a predominating 
influence on the coking industry, although the domestic 
consumer is also provided with solid smokeless fuel and 
a large amount of gas. As Lee and Graham* have 
recently commented, there is every indication that the 
process of making hard coke will continue in its 
present form for the next two decades or longer, so that 
the mitigation of smoke and dust from these plants 
must be considered in relation to present methods of 
carbonization rather than to any future modified form. 

The Clean Air Act applies to parts of the coke-oven 
works in the same way as it applies to any other 
premises in which coal is processed or carbonized. It 
is recognized, however, that the coking process itself 
cannot be operated smokelessly within the normal 
requirements of the Act, at any rate, not by methods 
that are reasonably practicable, economically and 
technically, in the present state of knowledge. In 
common with a number of other difficult processes in 
industry, the coking process has been placed in a 
special schedule restricting the application of the 
ordinary provisions of the Act. ‘This does not mean 
that smoke may be made ad lib, but that the position 
at the coke-oven works will be judged by an independ- 


*Air and Water Pollution in the Iron and Steel Industry. Iron 
and Steel Institute, Special Report No. 61, pp. 51-55 (London 
1958). 
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ent and expert body, namely the Alkali Inspectorate, 
which will concentrate its attention on these particular 
processes with the object of transferring them to the 
ordinary provisions of the Act as soon as is practicably 
possible. The coking industry is very much aware of 
the activities of the Inspectorate in this respect. 


The focal point of the coke-oven works and chief 
source of offence is the battery. This is a rectangular 
block assembly of refractory brickwork consisting of 
between ten and perhaps sixty ovens disposed side by 
side and separated from each other by walls containing 
flue systems in which gas is burned for heating the. 
ovens. Each oven is a slot-type chamber about 40 feet 
long, 12 to 14 feet high and about 16 in. wide, and will 
carbonize up to 16 tons of coal in a period of 16 to 18 
hours. At the end of this period, the doors at each end 
are removed and the coke is pushed out into a slowly 
moving coke-car which transports it to a quenching 
station where it is cooled by water sprays. The 
sequence of charging the oven with coal and dis- 
charging and quenching the coke is carried out for 
each oven in turn according to a strict schedule, so as 
to achieve continuity for the battery as a whole. ‘The 
chief sources of smoke, grit, and dust are associated 
with these operations, as described below. 


When an oven is to be charged, a number of lids 
(usually four) are removed from the oven top, revealing 
charge holes. A charging-car, fitted with coal hoppers 
and travelling on rails along the top of the battery, is 
positioned so that the outlets from the hoppers are 
centred over the holes. The coal is in a finely divided 
condition and when it is discharged into the empty oven 
it meets the hot surfaces of the brickwork, causing a 
rapid evolution of gas and smoke, not all of which can 
be taken into the gas-collecting main which leads off 
from the oven, despite the help of steam injectors 
provided for the purpose of suction. The excess 
escapes to the atmosphere in the form of a dark smoke. 
During carbonization, and especially in the early 
stages, smoke may leak out of the oven doors and also 
through the brickwork of the oven walls into the flues 
and thence into the chimney which removes the burnt 
flue gases to the atmosphere where dark smoke again 
appears. ‘This latter condition is usually associated 
with older coke-oven plant where the brickwork has 
been loosened. 


At the end of the coking period, the oven is dis- 
connected from the gas-collecting main, the doors at 
each end are removed and the red hot coke is dis- 
charged, by means of a ram through a coke guide intoa 
coke car, creating smoke and dust as it falls. The oven 
doors are then replaced, the oven is re-charged and the 
process repeated. Meanwhile, the car containing the 
hot coke passes to the quenching station where a 
controlled amount of water (amounting to several tons) 
is sprayed on toit. This operation gives rise to a plume 
of grit-bearing steam which leaves the chimney placed 
above the quenching station and rises into the open 
air. ‘The handling of coal and coke in bulk also gives 
rise to dust nuisance at the coke-oven works. 


It would be inappropriate here to describe in detail 
the investigations now being made with the object of 
minimizing the emissions of smoke, grit and dust from 
coking plants, but a few examples may serve as an 
illustration. ‘The British Coke Research Association’s 
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team is studying the nature of the pollution so that the 
sources can be identified more closely and their relative 
importance assessed with regard to such matters as 
nuisance potential, dispersion characteristics, and 
possible danger to health, and also so that more shall 
be known of the physical and chemical properties which 
may lead to abatement of the pollution. Factors 
already known to influence the amount of smoke 
evolved during charging include the following :— 


The nature, moisture content and degree of fineness 
of the coal; 

The rate of discharge of the coal from the charging 
car; 

The sequence of operations involved in charging; 

The capacity of the gas-collecting main and the 
degree of suction provided by, e.g. steam injectors; 

Working conditions on the oven top and the team 
work of the personnel. 


These factors are in turn influenced by others. For 
example, the rate of coal discharge is affected by the 
shape of the hoppers on the charging car and the use 
which may be made of vibrators or other mechanical 
feeding devices. More important is the ease with 
which the gas which is rapidly evolved is taken into 
the collecting main. Although single collecting mains 
are commonly installed the Alkali Inspectorate has 
frequently advocated the use of two collecting mains, 
one on either side of the battery top, to give additional 
capacity for dealing with the initial evolution of gas. 
Many plants, especially the more modern ones, have 
been equipped with these double collecting mains, but 
there is some doubt in the coking industry as to 
whether the high additional capital expenditure, 
(which may be more than £100,000 for a plant process- 
ing more than 2,000 tons of coal per day) is justifiable 
in relation to the degree of smokelessness achieved. 
Moreover, double collecting mains are said to make 
working conditions for the men on the battery top 
more arduous by increased heat and additional duties, 
and the question has arisen whether there might not 
be some other answer to the problem by, perhaps, 
modification of procedure. In view of the present 
uncertainty it has been agreed to form a Joint Working 
Group of the Alkali Inspectorate and the British 
Coking Industry Association to assess the relative 
merits of working with single and double collecting 
mains with reference to smokeless charging and in 
relation to other factors. ‘The time of writing is too 
early for any definite conclusions to be stated, and the 
subject is too complex to discuss here. It is sufficient 
to affirm that the matter is being pursued with vigour. 

The British Coke Research Association has also 
given attention to the general subject of working 
conditions on the battery, the concern being with the 
discomforts involved in the hot, difficult, dirty and 
dusty operations. Improvements in this direction are 
no doubt of very great importance in encouraging 
personnel to give attention to detail, efficiency and 
cleanliness, and so to reduce smoke emission to a 
minimum. Importance is attached to good team 
work, whereby unnecessary emissions of smoke can be 
avoided. The cleaning of oven doors, ascension pipes 
and the oven top, and replacement of charging-hole 
lids, are operations where good team work and favour- 
able working conditions are of paramount importance 
in reducing smoke. 


One further example will suffice. A_ potential 
source of complaint is the grit arising from the coke- 
quenching process. The removal of this grit from the 
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steam is the subject of active investigation within the 
industry. Experiments have been going on for some 
time at a coking plant in South Wales with a quenching 
tower which has been provided with subsidiary sprays 
above the main quenching sprays. These subsidiary 
sprays direct water on to wire screens situated just 
below them so as to provide a curtain of water through 
which the rising steam must pass. These screens also 
induce changes in the direction of steam flow, which 
further assists in removing the entrained grit. Similar 
work has been going on at a coking plant in North- 
east England, this time using an installation of inclined 
asbestos-board baffles. The British Coke Research 
Association has recently built a full-scale experimental 
coke oven plant, the quenching tower of which is fitted 
with a wooden grid arranged so as to give changes in 
the direction of flow of the rising steam. The effective- 
ness of this is now under investigation, but it is too 
early to state with confidence that the problem has 
thus been solved. The extremely high rate of steam 
evolution and the necessity for low resistance by any 
means of trapping the grit presents a major difficulty. 

In addition to the mitigation of smoke, grit and dust 
in the coking industry, certain other aspects of air 
pollution are also being investigated, in conjunction 
with the Alkali Inspectorate. These include the 
problem of sulphur gases, but the details need not be 
elaborated here. 


Neither must we forget the industry’s positive role 
in the clean air programme. In common with other 
producers of solid smokeless fuel and combustible gas, 
the coking industry is already making an important 
contribution in the domestic field to the cleanliness of 
the atmosphere, and the increased use of smokeless 
fuels will go much of the way towards this desirable 
end, although there is still much to be done in educat- 
ing the domestic consumer to accept the inevitabie 
changes. Popular misconceptions must be removed: 
the consumer must appreciate the simple fact that 
1 cwt of coke will give more useful heat than 1 cwt of 
coal, that coke is coal with the smoke, but not the 
goodness, taken out of it, and that coke does not 
produce more “fumes” than does coal. Com- 
placency, too, must be removed: why should we, in 
what we like to think of as a modern age of enlighten- 
ment, continue to accept dull and dirty surroundings, 
persistent smoky fogs, wanly sunlit streets and all the 
extra washing and cleaning that result from air 
polluted by the smoke we ourselves throw out of our 
domestic chimneys? ‘The National Health Service 
would benefit materially from a reduction in chronic 
bronchitis, pneumonia and even lung cancer if the air 
in our cities and towns were cleaner. On the national 
level, expenditure on clean air can be regarded as an 
investment, which will later be repaid with interest in 
terms of health and prosperity. 


In conclusion a reference to another financial 
aspect is perhaps permissible. If an industry, such as 
the coking industry, which is already contributing to 
the clean air programme by supplying smokeless fuels, 
should find it necessary to spend money on devices to 
mitigate pollution at its own plant, it does not seem 
unreasonable that assistance should be provided in 
some form of tax remission. Indeed, this was mentioned 
in the Report of the Beaver Committee on Air Pollution 
which formed the basis for the Clean Air Act and would 
correspond to the financial assistance being offered to 
the domestic consumer who has to alter his appliance 
in the same interest. 
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A COMMENDED SOLUTION OF THE PROBLEM OF AIR POLLUTION 
Dr. ROBERT DELBRUYERE, Chief Medical Officer, Public Health Service, Brussels, Belgium 


SUMMARY: The author suggests various 
methods which could be used to deal with 
the main sources of pollution. Motor 
vehicle pollution could be dealt with by 
de-sulphurization of oil, the fitting of 
various cleaning devices, sealing engine 
components, and revocation of offenders’ 
licences. Technical means exist for deal- 
ing with industrial pollution, and in- 
dustrialists should not consider them a 
charge on the industry, as, often, they 
enable some economy to be made. District 
heating is a possible solution. There is a 
need for more green spaces in built-up 
areas. There is also a need for an inter- 
national convention. 


Introduction 

It is no longer necessary to set out the inconveniences, 
risks, and injury caused to living beings and _ to 
property by pollutants of the atmosphere. It is also 
well established that the causes of pollution can be 
classified in three fundamental groups: 

(a) The circulation of motor vehicles; 

(6) Industry and large undertakings; 

(c) Private dwellings. 


Motor vehicles 


The problem of pollution of the atmosphere can be - 


solved technically and economically by equipping 
vehicles with appropriate apparatus and by standardi- 
zation of fuels for the use of which they are intended. 

The first question which presents itself is the de- 
sulphurization of petroleum products. These contain, 
according to their origin, an assessment of from 3 to 6 
per cent of sulphur, the combustion of which releases 
to the atmosphere large quantities of sulphurous gas. 
The combination of this with the moisture of the air 
produces sulphuric acid. I need not dwell on the 
serious consequences which result, nor on the formation 
of ozone which is similarly produced by the com- 
bustion of petroleum oils. 

Two names suffice to recall all that has been 
published on this subject: London, 1952, and Los 
Angeles. 

I shall not dwell on the production of ethylene and 
its havoc to vegetation, nor even on the large quantity 
of oxides of carbon discharged by automobiles in our 
towns and congested areas. All this is well known. 

I shall confine myself to drawing attention to the 
following facts: 

(1) The problem of sulphurous gas could be solved 
by the compulsory de-sulphurization of petro- 
leum. Actually, it is technically possible to re- 
duce to | per thousand the sulphur content; but, 
in view of the time necessary to procure equip- 
ment and establish the process, I believe that 
it would be useful for, say, a period of two or 
three years, to fix this figure at 5 per thousand. 
The limit of sulphur content ought to be fixed 
internationally; but, for the time being, it 
should be on a national basis, in so far as the 
catalytic processes involved are economic to the 
petroleum companies. Besides, it is certain that, 
if the sulphur content has been considered as 
preventing the technical utilization of petroleum, 
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this problem would have been solved years ago. 
Tetra-ethyl lead, with the actual processes of 
injection, has lost much of its value as an anti- 
detonator, and its addition could be avoided, 
since there is no reason why, eventually, petrol 
engines should not be replaced by heavy oil 
engines. 

As to internal combustion, two pieces of 
apparatus, one American and one French, by 
their attachment to the carburettor or to the 
intake, reduce the amount of fuel consumed, 
and proportion the delivery of fuel to the 
requirements of the engine: the apparatus 
completed by a catalyst associated with the 
exhaust (while it is still hot) is able to ensure 
total combustion and to eliminate from the 
exhaust all hydrocarbons, carbon monoxide, 
etc., whatever may be the nature of the fuel 
used. In addition, experience shows that in this 
respect the diesel engine is the most satisfactory. 
Since proprietors of motor vehicles, in order to 
increase the power or to use the apparatus to 
the maximum capacity, are tempted to modify 
the setting of the carburettor or its admission, 
I propose so to dispose the burners, injectors, 
pumps, etc., so that they can be sealed on 
delivery of the vehicles after having been 
adjusted. All subsequent modification of the 
apparatus would require approval. In addition, 
a regular periodic inspection of the apparatus 
would be imposed. Should the seals be broken, 
it would follow automatically that the vehicle 
would be impounded until it had been re- 
adjusted, and, in addition to the cost involved, 
a fine would be imposed on the owner. 
Standards of conduct would be required of all 
drivers with the penalty of cancellation of 
permits to drive in cases of repeated offences 
(engines emitting smoke, etc.). It would be 
necessary also to facilitate the movement of 
trafic in congested areas by augmenting the 
provision of one-way routes, reducing the 
number of shopping places, making the use of 
parking places obligatory, and eliminating from 
the centre of cities all unnecessary traffic. 


(2) 


Industries and large undertakings 

The question of industrial and commercial enter- 
prises is much more complex, and each forms the basis 
of an enquiry, having for its object: 

To define the nature of the pollution; 

(2) To study the remedies most appropriate to the 

elimination of the cause of that pollution; 

To impose their application; 

To organize the control and supervision of the 

plant; 

(5) To establish a code of penalties in case of 
infraction. 

The question of dust proceeding from smoke can be 
considered as technically solved, the special apparatus, 
cyclones, catalysers, precipitators, thermal and 
electric, are able to reduce dust pollution by 95 per 
cent. 

The gas and odours can also be neutralized or 
destroyed by recuperation, neutralization, or com- 
bustion. The technical equipment is extremely varied 
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and it is here that technicians, chemists, engineers, 
hygienists, etc., will be able most usefully to investigate, 
among themselves, and with the direct collaboration 
of the technicians of the industries concerned. 


The appliances, having in view the safeguarding of 
public hygiene, do not constitute a charge on the 
industry, as industrialists tend only too often to 
consider it. They permit either an economy of fuel 
(by recuperation and increase of output), a recovery 
of utilizable primary material, or the opening of a new 
calorific channel, where often the transformation into 
energy of another kind is not to be despised. 


It is therefore a compulsory economy, permitting a 
lowering of the price of the product, at the same time 
protecting the health and comfort of the surrounding 
population. 


Plants producing an assessment of toxic substances, 
in spite of all appropriate means to prevent it, should 
be removed from congested areas and the locality of 
their installation should be studied from the economic 
and meteorological point of view, in order to minimize 
the harmful consequences from their operation. 


Private habitations 

The problem of domestic fires remains the most 
thorny, and its solution cannot be readily accom- 
plished, in view of the transformations necessary, both 
to the habits of the public and to the apparatus that 
they use. In fact, it is hardly by attacking the nature 
of the fuel used that we will obtain a substantial 
improvement, for there is also its method of use; often 
improper and practically uncontrollable. ‘There is 
also the use of unsuitable heating appliances. In 
addition, the higher cost of electricity and gas (the use 
of the latter being, besides, not without risk of poisoning 
and explosion) is a considerable obstacle to their use 
in replacement of coal. The employment of atomic 
energy in reducing the cost of electricity is, perhaps, 
a possible solution of the problem. Meanwhile, 
another solution offers itself, which would remain 
available even if atomic energy became domesticated; 
district heating. The problem has been studied in 
many countries, notably in France and the United 
States. It is alleged that heat furnished by central 
heating stations could be delivered at a price lower 
than that of existing industrial practice. Moreover, in 
all cities the problems of disposing of refuse becomes 
more and more serious. There is but one solution: 
its consumption in appropriate destructors. ‘These, 
besides operating with minimum atmospheric pollu- 
tion, can be utilized to recover the heat produced, for 
the production of hot water, for heating dwelling 
houses, or even for industrial use, or when the season 
requires less heat for the production of electricity. It 
is true that this type of plant is not operated without 
cost, but calculations show that very often the cost 
of a ton of refuse incinerated is not much more than 
that of a ton transported and distributed at its destina- 
tion. It is necessary in the latter case to take account 
(and often one neglects it) of the inconveniences 
resulting from the proliferation of rodents and insects 
and the great risks of the distribution of germs and 
illnesses that such transport entails, without counting 
the cost of transport over large distances and the cost 
of the land over which it is strewn, costs which yield 
no return. 


Other Sources of Pollution 

I have little to say about air pollution by radiation, 
but I cannot avoid drawing attention to the almost 
regular increase, with important peaks, of beta- 
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radiation thrown into the atmosphere after each 
atomic test, wherever the scene of the experiment. It 
is necessary, in this matter, to consider the terrestrial 
atmosphere as a whole, and it is urgent that the 
responsible governments should frankly recognize the 
responsibilities they bear. It is equally important that 
the specialists should occupy themselves by finding 
methods that would make possible, with equally useful 
scientific results, ways of carrying out such tests on the 
smallest possible scale, taking all possible precautions 
in respect of safety and preventing the contamination 
of the atmosphere. 


Another problem connected with air pollution is that 
of open or green spaces that should be planned with 
care in the built-up areas. Their areas should vary, 
according to the district and density of the population, 
from 35 to 60 per cent of the total area. Every oppor- 
tunity for achieving this objective in old towns, by the 
demolition of obsolescent buildings, may be taken with 
profit. Green spaces are, in fact, the only means for 
overcoming the pollution of the air caused by human 
and animal life. They diminish the seriousness of 
noise, and bring about a reduction of pollutants that 
the methods noted in paragraphs I, II, and III allow 
to continue. It will be equally useful for the emergency 
hospital services that are maintained in the town—all 
other hospital services and, in particular, those for 
contagious diseases, will benefit by being disposed on 
the periphery, and isolated by barriers of verdure, both 
in the interests of the sick and of the citizens (by 
limiting the dispersal of germs of contagious disease 
and giving better rest for the sick). 


Finally, it is considered to be indispensable that all 
these measures should be supported by an _ inter- 
national convention and national legislation. Their 
application should be supervised by technical inspec- 
tors, guided in their work by a directing committee 
consisting of administrative and technical members, 
at least one medical man specializing in environmental 
hygiene, an engineer and a chemist. Such a com- 
mittee would carry out its mission in collaboration 
with the World Health Organization. A group of this 
kind would be found at national and local levels, and 
the latter would enjoy relative independence, being 
better able to appreciate the correct solution for each 
individual problem. The national groups would co- 
ordinate the local groups, and would supervise areas 
outside the towns. Infractions would be dealt with by 
proces-verbaux or on reports made by the _ police, 
inspectors of local authorities, or by other legal 
procedure. 


For pollution of an accidental, unforseen character, 
a period should be allowed for the application of 
remedies, but fines should be applied automatically 
where the character of the infraction is indisputably 
established. ‘Their rate would be a function of the 
seriousness of the pollution. They should be increased 
for repeated offences. In serious cases, or where the 
cause is negligence of the users of the plant involved, 
all measures for safeguarding the public health, up to 
the closure of the establishment, should be applied. 


These short observations summarize in a general 
fashion the measures that one would wish to see 
applied for the elimination of air pollution. The 
technical details cannot be developed here in a satis- 
factory manner without going into long descriptions 
of methods. Besides, these, because of constantly 
evolving techniques, can be further improved or 
replaced by less costly or more efficient methods. ‘These 
are some of the lines that appear to me to constitute 
a logical basis for continuing discussion. 
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EDUCATION AS AN AID TO INDUSTRIAL SMOKE ELIMINATION 


SYDNEY N. DUGUID, B.Sc.Tech., F.RS.H., FInst.F., 7.P., Chairman of The City and Guilds 
of London Institute’s Advisory Committee on Boiler House Practice, Great Britain. 


SUMMARY: The paper describes the 
work done and organization in being in 
Great Britain for the training and cartifi- 
cation of boiler operators as a means of 
smoke prevention and fuel efficiency. 
Results for recent years are given and 
methods of training outlined. The train- 
ing of the smoke inspectors of the local 
authorities is also described. 


This short paper has been written with the object of 
informing the members of the Conference, and particu- 
larly our Overseas visitors, of some of the efforts being 
made in Great Britain to train the men called on to 
operate industrial fuel burning plant. The opinion 
is widely held that without appropriately trained men 
the desired standards of clean air and fuel efficiency 
cannot be attained. 

It is also hoped that our Overseas visitors will, in 
the discussion, tell us how they tackle the problem in 
their countries so that we may learn from their 
experiences. 

A fuel-burning plant may be well designed, and 
properly installed, but unless it is operated by trained 
men the results may be disappointing. 

In Great Britain training is not compulsory; the 
men decide of their own free will whether to undergo 
it or not. Consequently the number of trained men 
available is few compared with the number of those 
who need the training. It is, however, pleasing to 
report that the number of men coming forward for 


instruction during the last few years has’shown a 
substantial increase. 


What has already been accomplished? 


Classes for the training of men concerned with the 
running of industrial fuel-burning plant were estab- 
lished at several Technical Schools and Colleges in 
this country in the year 1912. It was felt, however, 
that to secure uniformity of instruction and universal 
acceptance of any certificates awarded, the training 
should be put on a national basis. In 1930 The City 
and Guilds of London Institute were approached and © 
they set up an “Advisory Committee on Boiler House 
Practice.” 

This committee got to work and in the course of 
time compiled four training syllabuses at various levels 
with an examination at the end of each. These are 
known as (1) Boiler Operator’s Certificate; (2) Boiler 
House Practice, Intermediate; (3) Boiler House 
Practice, Final Grade; (4) Combustion Engineering. 
The Institute does not train the men, but keeps the 
syllabuses up-to-date, sets the examination questions 
and conducts the examinations at suitable centres 
and awards certificates to those who pass. Detailed 
syllabuses can be obtained on application to the City 
and Guilds of London Institute, 76 Portland Place, 
London, W.1. A booklet dealing with *“‘ The Boiler 
Operator’s Certificate ’? can be obtained free at the 
Conference. 

The following tables give the results_of these 
examinations for recent years: 


Table I 


Subject No. 75—The Boiler Operator’s Certificate 














Number o . Per cent 
Year Month Candidat of Pass Fail nee 
1958 May and January (1959) ... 2,261 Re 510 77-4 
1957 May and December : 2,129 1,770 359 83-1 
1956 May and June 1,347 1,094 253 81-7 
1955 December ... 93 72 Ta Tid 
1955 May 866 716 150 82-7 
1954 December ... 47 38 9 81-9 
1954 May - 709 552 Pew! 77:8 
1953 December ... 19 13 6 68-4 
1953 July ... 125 102 63 80-1 





The examination for this certificate consists of a 
written paper of three hours’ duration, usually held 
in the evening, and a Practical/Oral test conducted on 
the firing floor of the works where the S5candidate is 
employed. ‘This examination is intended for the 
Stoker and the candidate must have been employed 
as such for at least 1,000 hours before he is eligible to 
sit for it. 

The operator’s enthusiasm for training is in marked 
contrast to the reluctance of those higher up the ladder 
to come forward, and in some boiler houses, an 
awkward situation has arisen because the stokers know 
more than their immediate bosses about this subject. 


The rapid success of the examination could not 
have been achieved without the co-operation of the 
National Coal Board, Central Electricity Authority, 
and the National Industrial Fuel Efficiency Service 
and, later, the Minister of Health who expressed his 
desire to see all the Stokers in the hospital service 
properly trained. 


Where can training be obtained? 


Most technical schools and colleges in this country 
are willing to put on one or more of the courses under 
review providing a reasonable number of students can 
be persuaded to take them. ‘The classes are usually 
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held in the evening during the Winter Session. Many He does the necessary written homework, which is 
men seem to experience difficulty in attending evening marked and returned to him by the school. Once 
classes, particularly when the premises are some every four weeks the group meets under a chairman 
distance away or possibly in another town. To meet for a whole day. The morning is spent clearing up 
the needs of such men a new method of training has any difficulties which the student may have encoun- 
been developed over the last few years which might tered in the month’s study. In the afternoon the class 


be called the “‘ Tutorial correspondence system.’ goes to the boiler house for practical instruction. The 

This system is mainly responsible for the rapid increase — whole course lasts six to eight months. 

in the number of men taking the Boiler Operator’s Many educationalists do not look kindly upon 

Certificate examination. correspondence courses, but the fact remains that this 
The students are entered as a group for a correspon- system has proved an outstanding success with boiler 

dence course and each man receives instruction by post. operators. 


Table No. II 


Subject No. 76—Boiler House Practice, Intermediate and Final 














Number of Ist Class 2nd Class Per cent 
Oras au candidates Pass Pass Tee Pass 
1959 299 150 95 54 81-9 
1958 304 149 87 68 77°8 
Intermediate $957 338 161 85 92 72°8 
1956 248 89 84 75 70:6 
1955 199 97 49 53 73:4 
1954 282 98 95 89 68-4 
fO5S 105 25 43 37 64:8 
1957 94 26 7 oil 67:1 
Final 1956 86 21 48 22 75:6 
1955 106 25 Dil 30 Veh 
1954 145 4] 62 42 71:0 





The Intermediate examination consists of a written if they wish, also take the Practical/Oral Test set for 
paper of three hours duration. The Final examination _ the Boiler Operator’s Certificate, and if successful their 
consists of two written papers each of three hours Intermediate or Final Certificate would be endorsed 
duration. Anybody taking these examinations can, with this fact. 


Table III 


Subject No. 77—Combustion Engineering 











Number of Ist Class 2nd Class Per cent 
Cs candidates Pass Pass ar Pass 
1959 16 Not yet known — — — 
1958 7 4 l Z 71-4 
1957 8 2 3 3 62:5 
1956 6 5 0 100 
1955 16 l 9 6 62:5 
1954 8 2 4 2 TS 
The examination in Conbustion Engineering consists Since 1914 The Royal Society of Health, London 
of two written papers, each of four hours’ duration. S.W.1, has conducted examinations for Smoke Inspec- 
Paper 1. Fuels, Combustion, Heat Transfer. tors and issued a Diploma to those who passed. 
Paper 2. Steam Generation, Flow of fluids, Instrumen- 


The Society has laid down the Regulations and 
Syllabus governing the examination, which is open to 
all over 21 years who can produce satisfactory evidence 
of having completed an ‘“‘ approved’’ course of 
instruction. The City and Guilds of London Institute 
Intermediate course in boiler house practice is an 
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‘** approved ” course. 


tation, etc. 
Paper 1 may include questions involving the ancillary 
subjects Inorganic Chemistry and General Physics. 


Training of the Smoke Inspector 


The Beaver Report recommended that “ Local 
authorities should employ adequate smoke-control 
staffs with the proper training and technical qualifica- The results of the examinations held during the 
tions ”’. last seven years are as follows: 


Teh 
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Table IV 


Smoke Inspector’s Examination, Royal Society of Health 





, Fail | 





Number o Per cent 
ae hee Ps es | Passes 
1958 135 71 64 52:6 
1957 doe 68 64 515 
1956 9] 54 37 59-3 
1955 70 34 36 48-6 
1954 68 30 38 44-] 
1953 a2 24 28 46:1 
1952 56 30 26 53-6 





Since the inception of this examination in 1914, the 
number of Smoke Inspectors’ Diplomas awarded is 
Let. 

The influence of the Clean Air Act, 1956 is, no 
doubt, responsible for the gratifying increase in the 
number of candidates sitting for this examination in 
the last three years. 


Conclusion 

The rate at which the men are coming forward to 
be trained under these voluntary schemes is not 
adequate to meet present requirements and some kind 
of compulsion is necessary. 


The National Society for Clean Air, and many 
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engineers outside the Society have long held the view 
that only trained and certificated men should be 
allowed to operate fuel burning furnaces, but no one 
at the necessary high level has thought fit to take 
action. 

The Technical Committee of the Society is at 
present drafting a Bill, which it hopes may be eventually 
presented in Parliament, that would make it an offence 
to employ any person to be in charge of the firing or 
other direct operation of any furnace unless he possessed 
an appropriate certificate. 

Many deplore the fact that this matter was not 
dealt with in the Clean Air Act, 1956, but perhaps 
some enterprising M.P. may sponsor the Society’s Bill 
and thus repair the omission. 
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REMOVAL OF DUST FROM BROWN FUMES IN 
OXYGEN-BLOWING STEELWORKS 


Dr.-Ing. KURT GUTHMANN, Verein Deutscher Eisenhiittenleute, Diisseldorf, Federal Republic 
of Germany. 


SUMMARY: The problem of removing 
dust from the brown fumes arising in the 
LD-(Linz-Donawitz) oxygen steel making 
process may be regarded as solved. In 
some cases a reasonable use of waste heat 
and precipitated dust may even make gas 
cleaning an economic proposition. Elec- 
trostatic precipitators were found to give 
the best results and the utilization of 
waste heat is considered a prerequisite for 
any economic method of dust removal. 
Examples are given of several arrange- 
ments of plant and the operational results 
therefrom. 


Fortunately, after years of development work, the 
difficult task of removing dust from the brown fumes arising 
in the LD-(Linz-Donawitz) oxygen steel making process 
may be regarded as solved. In some cases a reasonable 
use of waste heat and precipitated dust may even make 
gas cleaning an economic proposition!. the extremely 
fine spherical dust particles of the brown fumes, of 
which 80 per cent is smaller than 0-8 micron, the 
remaining particles ranging from 0-1 to 0-3 micron 
with a large percentage of 50 millimicrons, and waste 
gas temperatures of up to 1,800°C, are the main 
difficulties encountered in dust removal. 


Electrostatic Precipitators 


At Donawitz (Austria) more than 500 tests were 
made on eight different gas cleaning installations, and 
of the dry cleaning systems the electrostatic precipi- 
tators were found to give the best results. The 
utilization of waste heat is considered a pre-requisite for 
any economic method of dust removal involving 
cooling of the brown fumes to 300 or 350°C, the waste 
heat being recirculated, say, in a forced circulation 
boiler with evaporation drum (Lamont boiler of 
58 ati). An average steam generation of some 300 kg 
per ton of steel produced may be expected. 

The total cost of the dust removal plant at Donawitz 
used for a 30 ton LD-crucible and including the steam 
generation equipment was some 5:7 million DM; this 
was a first installation, and assuming a yearly deprecia- 
tion of 10 per cent as well as steam and dust credits, a 
subsequent production of 400,000 tons per year of 
LD steel would yield a gain of some 1-65 DM per ton 
of steel. 






Srabilisator 





Waste heal boiler 






cie¢crrosfraric 
Precipiroror 





LD-crucible 





Fig. 1. Donawitz plant: waste heat boiler and dry type 
electrostatic precipitator 
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Figure 1 shows the Donawitz plant consisting of 
waste heat boiler and dry type electrostatic precipi- 
tator. Enough water is injected automatically into 
the evaporation cooler (stabilizer) to maintain the 
electrostatic precipitator at a service temperature of 
some 150°C. All the injected water is evaporated. 
The dust trapped in the electrostatic precipitator— 
some 12 tons/24 hr—is dry, consequently there is no 
need for water and effluent preparation or clarification. 
The dust is filled into paper bags and re-used in the 
LD-crucible before charging the liquid pig iron. 


Operational results 


LD-crucible 
Blowing time 
Waste gases ... 
Dust production 


33 tons of pig iron 
22 minutes 
50,000 Nm3/h (0°C) 
350 kg/heat 
1-09 per cent referred to 
ton of steel produced 
Dust loading at precipitator 
inlet ie ae oe 
Dust loading at stack outlet 
Removal efficiency 
Power consumption of ele 
trostatic precipitator 
Power Consumption of total 
plant including blowers ... 
Water consumption 


11-7 g/m3 
140 mg/m3 
=, » GO*OGs pen, Cenk 
C- 
0-23 kWh/t of steel 
0-62 kWh/t of steel 
1-5 m3/heat 


For a 40-ton crucible with waste heat boiler the total 
cost of dust removal is, at present, 0-65 to 0:50 DM 
per ton of steel. 


In the LD-gas cleaning plant of Gusstahlwerk Witten! 
Ruhr (figure 2) the brown fumes pass, after cooling 
down to some 250°C, through a mechanical wet type 
cyclone and then, for secondary cleaning, through a 
wet type of electrostatic precipitator. From the waste 
heat boiler, which is equipped with additional auto- 
matic oil firing, 20 tons of high-pressure steam can be 
drawn off continuously. After several years of 
experiences it appears that this boiler is no less robust 
than any other modern high-pressure boiler. 

At Linz-Donau (VOEST), (Figure 3), the waste gases 
are first passed through turbulence tubes with water 
injection, then through a saturation chamber (gas 
velocity 2 m/s) into a tubular wet electrostatic 
precipitator cleaning 13,300 Nm: of gas per heat 
containing 350 kg of dust, or an inlet dust loading of 
26:4 g/Nm3 to an outlet dust loading of 86 mg/Nm:. 
This represents a removal efficiency of 99:7 per cent 
and a dust emission of 1-1 kg/heat, the total pressure 
drop being 470 mm water column. The Witten/Ruhr 
and the Japanese plants operate on a similar scale. 

In a more advanced stage, good results were obtained 
by ‘‘ differential’? wetting of the gas in a filter cell; 
after reaching a relative saturation zone 50 to 90 
mg/Nm3 of dust were eliminated by a comparatively 
small filter unit, the pressure drop being 700 to 750 mm 
water column and the fresh water supply some 
2 m3/heat. 


Pease-Anthony Venturi scrubbers 


At the Yjmuiden oxygen steelworks, the largest existing 
works, with two 70 ton LD-crucibles of 25 minutes 
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Fie. Z. Gas, A ne at Gusstahlwerk Witten, Roe 
waste heat boiler, wet type cyclone, wet type eleeirostatic 
precipitator ). 


blowing time each, 126.000 Nm}; or 300,000 m3 
respectively of waste gas are produced from which, 
because of the adjacent tulip and narcissus fields, the 
greater part of the dust is removed in a Pease-Anthony 
Venturi scrubber. Water consumption is some 
25 m3/heat or 350 kg/ton of pig iron charged, while 
the clean gas contains some 110 mg/m: of dust. 

A special dust removal system according to the 
Pease-Anthony Venturi method was developed for the 
oxygen steelworks of the Bochumer Verein. ‘The waste 
gas production is reduced to about half its original 
volume by indirect hot cooling of the combustion 
chamber, with the crucible stack working as a radiation 
boiler providing at the same time for indirect heat 
removal and steam generation. ‘The gas cleaning 
plant is situated between the steelworks building and 
the converters. 

Using a “ full-cooling’”’ (convection) boiler and 
indirect heat removal down to 300°C, the waste gas 
volume can be reduced to 390 m3/ton as compared 
with 590 m3/ton when cooling partially. ‘The water 
consumption is only 50 kg/ton of pig iron charged, the 
current power consumption for hot cooling, the entire 
water economy and iron oxide recovery is some 5 kWh 
per ton of pig iron. However, in this instance the 
capital cost had been extremely low. With indirect 
cooling of the waste gas (using full-cooling convection 
boilers) a power consumption of 1:8 kW/ton of pig 
iron is reported. 

Regarding sludge water preparation and iron oxide 
recovery, the fresh water circuit at Yjmuiden reportedly 
permits the recovery of 0-8 per cent as referred to 
Fe-metal. Some 10 per cent by weight of CaO is 
added to the sludge filter cake so that 800 to 900 tons 
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Fig. 3. Gas cleaning plant at Véest, Linz/Donou (wet 
type turbulence tubes, wet electrostatic precipitator). 


per month of a material highly suitable for treatment 
in the sinter plant is obtained. 

The new LD-steelworks of the Bochumer Verein has two 
35-ton crucibles (in addition to a 70-ton arc furnace) 
for which an 8-4 m wide and 39 m high induced-draft 
“smoke bay ”’ has been built. This plant has been 
modelled on the two North American works of Dofasco 
at Hamilton on Lake Ontario and McLough at 
Trenton near Detroit on Lake Erie. Dofasco uses 
Pease-Anthony Venturi scrubbers, McLough dis- 
integrators, both consuming large quantities of water. 
The brown effluents, unclarified in the first case, 
clarified in the latter case, are discharged to the lakes. 
In the recirculation system at Bochum, which is 
satisfactory in every respect as neither surface water 
nor ground water is polluted, a Pease-Anthony Venturi 
scrubber is incorporated consisting of saturator, 
venturi tube and separator. 

The waste gases having a temperature of some 
1,800°C, are exhausted with an underpressure of 
1,300 mm water column, they are first pressed through 
the Wagner-Biro waste heat boiler (cooling through 
indirect condensation) then, at some 80°C, through 
the wet cleaning plant. At present the steam obtained 
(55 atti) cannot be utilized as it is not generated 
continuously, and none of the works’ divisions uses 
steam. ‘Therefore, the steam is condensed in a special 
installation, the condensate being recirculated to the 
waste heat boiler. 

The cleaned waste gases leave the stack at a temper- 
ature of approximately 70°C in the shape of a smoke 
plume whose light colour is due to a residual dust 
loading of less than 150 mg/m3. The water consump- 
tion for dust removal from the brown fumes is stated to 
be 0-3 m3/ton of raw steel. 

Regarding particle size, only some 10 per cent is 
above 0-96 millimicron while 90 per cent is in the 
range from 0-001 millimicron. ‘The primary dust 
consists almost exclusively of particles entrained from 
the liquid slags or additions, this dust is intercepted in 
the saturator virtually up to a size of 60 microns. 
Some 15 to 20 per cent of the total dust production is 
removed in the saturator, 85 to 80 per cent in the 
Venturi scrubber (mostly below 60 microns). 

In the Humboldt-Deutz preparation plant the 
sludge water, to which some lime milk has been added, 
is clarified in thickeners, the thickened sludge is drawn 
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off and filtered in cell-less revolving bag filters. The 
filter cake still contains some 30 per cent of moisture, 
while the dried cake contains some 50 per cent of iron. 
From a 35-ton heat some 800 kg of thickened sludge 
are obtained representing 560 kg of dried material 
with 280 keg of Fe; that is 8 per cent of the charge. 
The sludge water entering the thickener contains 
6 to 10 kg of solids per m3 of water, at the outlet it 
contains some 300 to 800 g/m3. The average solid 
concentration of the filtrate of the bag filters is 50 g/m3. 


Ii. 
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With only a small volume of steam being used and 
including the service of capital and credits (iron from 
the sludge, water preparation) the cost of dust removal 
(steam generation and condensation, wet cleaning, 
clarification) is about 3:05 DM/ton, viz. 1:94 DM for 
the boiler plant including condensation plus 1-11 
DM/ton for dust removal. The capital cost for boiler 
plus condensation plus wet cleaning plus clarification 
was some 3-8 million DM. 
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TECHNICAL REMOVAL OF DUST AS DEALT WITH BY THE 
EUROPEAN COAL AND STEEL COMMUNITY 
HIGH AUTHORITY, LUXEMBURG. 


Dr. Ing. Kurt Guthmann, Verein Deutscher Eisenhuttenleute, Dusseldorf 


SUMMARY: In 1958 the High Authority of 
the Coal and Steel community, in agree- 
ment with the Special Ministers’ council, 
approved considerable grants in aid to 
assist in carrying out the four-year study 
in the field of dust removal in collieries, 
iron ore mines and metallurgical indus- 
tries. This paper is an outline of the 
programme for this four-year study, under 
the following headings: technical removal 
of dust in mines with particular attention 
to combating silicosis, and _ technical 
removal of dust in the iron and steel 
industry, which latter is divided into 
applied and basic research. 


In 1958, the High Authority, in agreement with the 
“Special Ministers’ Council’’, approved of considerable 
grants-in-aid to assist in carrying out a four-year study 
in the field of dust removal in collieries, iron ore mines 
and metallurgical industries. 

To serve as a guide in the research, programmes 
were outlined for the following fields: 


Technical removal of dust in mines with par- 
ticular attention to combating silicosis, 
covering the following items: 


Drafting of new methods, and development of existing ones, 
of measuring dust in mines: 


(a) direct measurement of dust accumulation; 
(b) methods of sampling dust; 

(c) methods of testing the intercepted dust. 
Testing of mine dust: 


(a) 
(b) 
(c) 


quality of the dust (e.g. mineral qualities) ; 
properties of the dust (e.g. electric loading) ; 
behaviour of the dust underground (e.g. 
influence of turbulence, moisture, sedimenta 
tion). 


Drafting of new methods, and development of existing ones 
of removing dust in mines: 


pulsed infusion method; 

pneumatic packing and caving system; 
shotfiring ; 

dust suppression in various extraction methods; 
elimination of deposited dust; 

dedusting of ventilation air, especially of the 
intake-air ; 

dust suppression in plants with particularly 
heavy dust production (e.g. skips, crushing 
units, transfer and loading points) ; 
suppression of draining and boring dusts, 
particularly in armoured supports. 


Protection of mining personnel against dust: 


Control of work distribution, study of dust loading 
and occupation. 
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Technical removal of dust in the iron and steel 
industry 


Applied Research 


Drafting of new methods, and development of 
existing ones, for 

1. (a) combating of dust and silicosis to protect 
furnace bricklayers, ladle makers and other 
workers dealing with silica refractories; 
combating of dust and silicosis to protect 
workers engaged in pattern-making, core- 
making, shakeout, castings cleaning and 
sandblasting operations. 


(b) 


Removal of dust and fumes incidental to oxygen 

steel making processes, particularly 

(a) in converters or LD-crucibles of steelworks 
using pure oxygen or oxygen enriched blast. 

An industrial: scale pilot plant is in 

operation at the basic Bessemer works 
of Mannesmann-Huttenwerke Huckingen 
(Duisburg) consisting of waste heat boiler 
(steam pressure of 65 atu, 475°C) and Lurgi 
dry type electrostatic precipitators of some 
280,000 Nm3 (0°C) capacity per hr. 

(b) in electric arc furnaces; 

(c) in oxygen scarfing of raw steel ingots. 


Protection against dust and fumes arising in 
steel-melting furnaces converters, LD-crucibles, 
cold and hot blast cupolas, heating furnaces, 
drying stoves, ladle heating, etc. 


Removal of dust arising in blast furnace charging 
operations including crushing and screening of 
iron ores and additions; in sintering fine ores of 
every description including storing and handling 
of ores, additions and agglomerates. 


Basic Research 

Work undertaken in connection with: 

1. homogeneization of dust measuring methods in 
the metallurgical industries with a view to 
standardizing: 

(a): reference factors (e.g. ‘measured dust 
accumulation referred to ton of steel pro- 
duced or to m3 of gas/sec; measuring or 
weighing of dust particles, etc.) ; 
measuring instruments and measuring 
methods. 


(b) 


Determination of dust accumulation at various 
working places in the metallurgical industries, 
especially : 

(a) the type of dust (chemical and mineralogical 
composition, grain structure, etc.) ; 

the amount of dust; 


(c) the number of operators occupied at these 
working places; 
(d) the danger of dusts of various kinds. 
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GAS IN INDUSTRY 
R. F. HAYMAN, Industrial Gas Officer, Gas Council, Great Britain 


SUMMARY: The paper reviews the many 
uses of gas for industrial purposes in Great 
Britain, with reference to increased tech- 
nical efficiency and convenience as well as 
to the prevention of smoke and reduction 
of sulphur oxide emission. Examples are 
given. 


The Gas Industry in Great Britain is fortunate in that 
gas is a fuel which is not only almost perfectly adapted 
to the needs of modern industrial processes but can also 
be guaranteed to burn smokelessly and with a very 
small, usually negligible, emission of sulphur to the 
atmosphere. 


The Industry sells not only a fuel but a service 
aimed at making goods at the lowest possible price of 
fuel per unit of production. This does not mean that 
the cheapest fuel must always be used. Modern 
requirements often demand high output or increased 
production in existing space or with existing plant, and 
in increasingly cleaner conditions. The cheapest 
steels, including mild steel, are now required to be 
processed in a bright and clean state to avoid costly 
cleaning and refurbishing processes. It is in operations 
made up of inter-dependent processes, in which heat 
treatment is but one, that the Gas Industry plays a 
major part by putting a reliable and clean heat service 
into a continuous production line. Machine tools 
costing many hundreds of pounds can be heat treated 
by gas for a few shillings, but can be ruined by the 
casual application of the wrong heat treatment and 
atmosphere conditions. 


The need for greater control over operations has 
resulted in spectacular changes in techniques. Up to 
the present time in the Potteries some 330 kilns have 
been converted or designed for gas heating. In this 
district alone it has meant a saving of approximately 
half a million tons of coal per annum which used to be 
burned in a raw state. Great basic industries like 
pottery and ceramics have often had to change their 
methods to suit consumers’ requirements, particularly 
when so much is dependent on the export trade. For 
this reason, although large scale production continues, 
there has been a call for smaller plant to deal with 
special batches of ware and this has necessitated new 
designs of kiln, such as the multi-passage type. These 
kilns are capable of large throughputs but with great 
flexibility in order to cope with demands for specially 
fired ware, and many of these gas fired units are now 
being put into satisfactory operation. 


The use of bituminous coal for heating ceramics 
drying rooms is no longer admissible in some areas 
which already come under the influence of the Clean 
Air Act, and it is certain that gas can do valuable 
service in this essential field in the years to come. 


In iron and steel foundries the use of raw fuel for 
some processes is no longer permissible. The Iron and 
Steel Foundry Regulations, 1953, forbid the use of 
open coal, coke or wood fires for space heating, drying 
or heating ladles or mould drying. Another clause 
insists that mould stoves, core stoves and annealing 
furnaces should not cause offensive fumes to enter the 
workroom. 


Gas has taken a major role in providing improved 
or new heating techniques for the drying and re- 
heating of ladles, and the drying of cores and moulds 
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The older systems of mould drying using heavy solid 
fuel fired braziers were inefficient in operation and 
created an unhealthy and sometimes dangeroou 
atmosphere not only within the vicinity of the mould 
but in the shop. 

The production of smoke is primarily a problem of 
incomplete combustion. By installing gas fired 
equipment it becomes possible not only to eliminate 
smoke and atmospheric pollution but to ensure closer 
control over a process. For example, the use of gas 
has reduced ladle heating times by 30 per cent for 
small ladles and 65 per cent for large ladles of 20 tons 
or more in weight. Again, by re-designing large 
mould drying ovens the drying cycle time has been 
reduced by two thirds on half the cost of the original 
solid fuel, with no production of smoke. 

The conversion of coal fired plants to gas, although 
not so satisfactory as the installation of equipment 
designed for the process, often has to be undertaken 
because of the need to eliminate smoke whilst using as 
much of the existing plant as possible. This can some- 
times show overall running costs lower with gas than 
with raw fuel even where gas is more than twice the 
price per therm. A consumer whose chimney con- 
stituted a smoke nuisance was able to continue in 
production by the redesign of his process to use gas 
instead of coal for heating. Improved operation 
conditions reduced the fuel cost by 40 per cent with the 
attendant advantages of complete absence of smoke, no 
labour for stoking, greater cleanliness and simple and 
precise control. In another case the smoke nuisance 
in burning off paint from wire gauzes in a solid fuel 
grate was eliminated by passing the gauzes through 
gas burners emitting high velocity jets of hot gases. 

Some industries have to handle dirty or noxious 
products and burning is often the most practical way 
of disposal. The elimination of waste rubber is a 
typical problem and gas fired incinerators are able 
to eliminate smoke and subsequent complaints of smell. 
It is not only individual processes which must be 
considered, since in many congested areas the presence 
of smoke or smell may embarrass a neighbouring 
factory and prejudice its prosperity, particularly if it 
is making food products. The advantages of smokeless 
fuels thus cover a wide field, and the benefits of smoke 
prevention from a single process can often be felt over 
a large area. 

The use of gas in these and many other examples 
means that not only is coal being saved and atmos 
pheric pollution made less severe, but the cost of 
production of goods is cheaper. 

A clean flue or the absence of smoke in a stack does 
not always ensure clean air. Sulphur is a constituent 
of many fuels, but the Gas Industry is making a 
substantial contribution to clean air in that the sulphur 
content of town gas is small (an average of 30 grains 
per therm) and it is the intention to bring this value to 
well under 15 grains per therm before long. The 
figure for coal equivalently used is 850 grains, thirty 
times as large as for gas. This means that in the 
potteries half a million tons of raw coal now annually 
saved by using gas has eliminated the emission of 
some 4,000 tons of sulphur a year, equivalent to more 
than one hundred million cubic feet of sulphur 
dioxide. 

The need for increased working amenities has 
resulted in some open sites being converted to covered 


il. 29 


and closed buildings. Once a structure has been 
covered it becomes subject to the Factories Act and 
heating may be required. Large buildings with high 
roofs can become comfortable at reasonable cost if 
high level radiant heating is used. Gas radiant units 
automatically lit and controlled from ground level 
are being increasingly used to provide cleaner and 
more pleasant working conditions without any 
possibility of smoke emission. In one works alone 
about 480 heaters are being installed with a compre- 
hensive thermostatic and clock control system to 
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maintain a suitable level of comfort. 

The current annual rate of sales of gas to industry 
is some 800 million therms. The resources of the 
research and development departments of the Gas 
Council and the Area Boards are at the disposal of 
consumers. Gas is used tor thousands of processes and 
by fostering new methods of smokeless heat treatment 
for the more difficult problems for example those 
arising from incineration, the Gas Industry ensures 
that the growing sale of gas to industry is a continuing 
contribution to cleaner air. 
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THE PROBLEM OF AIR POLLUTION BY DIESEL ROAD VEHICLES 
J. W. FACQUEST, Diesel Development Officer, Armstrong Siddeley Motors, Lid., Great Britain 


SUMMARY: A very great deal of the 
increasing nuisance from diesel smoke is 
the result of poor or non-existent main- 
tenance. Fuel injection equipment is 
complicated and requires regular main- 
tenance; compression should also be 
checked frequently. Operators should 
realize that smoking engines waste fuel. 
Improved techniques in fuel injection and 
maintenance would reduce emissions to 
an acceptable level. 


Diesel smoke is a problem which, in these last few 
years, has had more than its share of publicity. Many 
experts have ventilated their theories in scores of 
excellent papers, via the press and technical institutes, 
but as each year passes, more and more diesel-engined 
transports appear on our roads, until this modern 
menace has reached such appalling proportions that 
it is now the prime target of public resentment, and 
quite rightly so. No engine ever left the manufacturer 
with an exhaust condition that is so obviously anti- 
social. 

Every conceivable excuse has been made by people 
in transport, blaming the fuel, but it must be remem- 
bered that the manufacturer rates his engines with 
exactly the same fuel as that used in transport. In 
addition, many thousands of hours of development 
work on combustion chamber design is carried out, 
and the closest co-operation is maintained with the 
manufacturers of fuel injection equipment. ‘This 
equipment is manufactured to the finest limits to 
allow for the accurate metering of the tiny quantities 
of fuel introduced into the cylinder during each cycle. 
Surely it cannot be expected that precision and complex 
fuel systems can remain at this high standard of 
efficiency for indefinite periods. 

Maintenance periods are either too infrequent, very 
badly carried out, or an absolute necessity, judging by 
90 per cent of our road vehicles. It is not sufficient 
to have the nozzles checked and cleaned every 10,000 
miles, or when the engine has to be stripped for major 
overhaul. How many operators check the engine 
compression at frequent intervals? After all, the diesel 
is a compression ignition engine, and any loss in 
volumetric efficiency due to leaking valves or piston 
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blow-by will produce excessive smoke and high fuel 
consumption. Restricted air cleaners, exhaust systems, 
faulty cylinder gaskets, excessive valve clearances, 
incorrect spill timing, all contribute to an increase 
in smoke level, and very quickly deteriorate during 
service. [hese are all maintenance jobs, but very 
few operators outside the more efficient transport 
concerns as yet feel they can afford the equipment and 
the trained staff to carry out this type of work. 

More frequent and better maintenance, with trained 
staff using the latest equipment, must be introduced 
if a serious effort is to be made to reduce and eventually 
eliminate the injurious clouds of diesel smoke that 
abound in town and country. ‘The control of diesel 
smoke is the responsibility of the users, and it would 
be a great contribution to the Clean Air Campaign, 
particularly if it could be achieved voluntarily. We 
cannot wait for the fuel chemists to create fuel additives 
or new fuels of greater volatility, or for someone to 
perfect an official afterburner which could prove to 
be another expensive accessory, subject to the same 
neglect as the existing equipment. Maintenance 
should be rationalized, not further complicated. 

It is, of course, extremely difficult in a short paper 
to deal with the complexities of this serious problem. 
Many prominent and well-informed authorities have 
expounded their theories on the grave dangers of 
exhaust smoke, and much research work is still being 
carried out to find a final solution. However, while 
the boffins ponder, the urgent problem is to clean up 
our roads and cities. ‘The existing conditions just 
cannot be allowed to continue. 

The general use of improved techniques in fuel 
injection and engine maintenance would eliminate the 
worst conditions and improve performance all round. 
If all diesel operators could be brought to realize that 
a smoking engine is operating inefficiently, with 
resulting loss of power and waste of fuel, a rapid 
change for the better would come about. In fact, most 
of the vehicles smoke associated with diesel engines 
could be avoided by appropriate action on the part 
of the fleet operators. It is sincerely hoped that if 
those responsible for the running and maintenance of 
fleets would in the future ensure that fuel injection 
equipment and engines functioned as the manufacturers 
intended them to do, diesel smoke could be controlled 
at a level acceptable to the most fastidious authorities. 
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ENVIRONMENTAL ARSENIC CONTAMINATION AND CONTROL 
IN SMELTING OPERATIONS 


KINGSLEY KAY, M.A., Ph.D., Department of National Health and Welfare, Ottawa, Canada 


SUMMARY: Arsenic poisoning has in the 
past only occurred in areas remote from 
population centres and has therefore not 
affected human beings. Human poisoning 
has recently occurred in a populated area 
of Canada adjacent to two smelters 
engaged in the extraction of gold. After 
poisoning of cattle and humans, a con- 
tinuous survey was started. A feature of 
the survey was the urinalysis carried out 
on local school children. The methods 
adopted to collect and store the effluent 
are described. The study shows that even 
in remote areas population concentrations 
develop when processes are successful. 
Operations must be planned with protec- 
tive measures and uncontrolled stack 
discharge is not desirable. 


As early as 1907, Harkins and Swain reported on 
assessment of environmental contamination by arsenic 
from smelting operations. ‘These authors discussed 
the effect of high stacks and condensing chambers in 
reducing local contamination. A study of arsenic in 
vegetation was described by Swain and Harkins in 
1908. Concurrently Haywood (1907) and Harkins 
and Swain (1908) considered injury to vegetation and 
chronic arsenical poisoning of herbivorous animals. 
These latter authors reported on the occurrence of 
fatal arsenic poisoning among cattle grazing in areas 
close to certain smelters in the Western United States. 
In these incidents as well as in others which have 
occurred in the years that followed, poisoning was 
confined to cattle and wildlife, as the operations con- 
cerned were in remote areas not adjacent to centres of 
population. Recently human poisoning has occurred 
in a populated area of Canada adjacent to smelting 
operations where arsenic-bearing roaster fumes were 
discharged to the atmosphere. Each of these incidents 
has contributed to knowledge of methods for control- 
ling discharge of such effluents but the Canadian 
incident has special interest because it involved a 
populated centre. ‘The changes in environmental 
levels of arsenic were assessed in relation to changes in 
roasting process and collection equipment. Further- 
more, assessment of urinary levels in children of the 
area was also carried out, this constituting possibly the 
first large-scale biological correlation in this field. 

In the Canadian situation two roasters, 3 miles 
apart with a 3,000-person townsite in between, handle 
locally-mined arsenopyrite ore to drive off arsenic and 
release the gold content. This process was begun on a 
production scale several years ago and the arsenic 
trioxide fume was discharged to the atmosphere. The 
development of these mines was successful and though 
the area was remote it did not remain unpopulated for 
long. Within a few years arsenic pollution had become 
widespread and occasioned the death of a herd of 
cattle and some cases of illness to humans. At this 
stage officers of the Occupational Health Laboratory, 
Department of National Health were called in to 
assess the health hazard of the widespread arsenic 
pollution. 

A comprehensive survey was set in motion under 
which arsenic levels in air, water and vegetation were 
followed, Assistance from the two mines was obtained 


in the sampling program. All analyses were by the 
Gutzeit method. 

About a year after production started Mine No. 1 
installed an experimental scrubber which collected 
the fume successfully but produced an arsenic bearing 
sludge. When the survey began Mine No. 2 was 
encouraged to install a collection device and Cottrell 
precipitation was chosen. 

The problem of disposing of the collected arsenic 
was serious. In the mine employing a scrubber, 16 
tons of arsenic-bearing sludge were produced per day. 
This was discharged to a nearby lake and soon 
raised the level of arsenic in the lake to as high as 40 
ppm. Furthermore the contamination began spread- 
ing to adjoining lakes used as an occasional source of 
drinking water. To correct this situation a storage 
basin was constructed. At Mine No. 2 employing 
Cottrell collection, chambers were tunnelled out of the 
permafrost zone between 20 and 100 feet underground. 
The dry trioxide was pumped into the chambers and 
sealed off. To date no definite evidence of Jeakage of 
arsenic either from the storage basin or the permafrost 
chambers has been found. 

The impinger-scrubber used at Mine No. 1 has 
continued to collect at efficiencies above 90 per cent. 
Unfortunately, however, the Cottrell collection 
efficiency deteriorated in a few years after installation 
presumably due to increased loading and a change in 
the composition of the roaster fume as a result of the 
addition of a vertical type roaster. An additional 
Cottrell unit was added bringing collection efficiency 
from 40 to 70 per cent. This was followed by a 


striking reduction in fall pan collections. Further 
measures were recommended to raise collection 
efficiency and a bag collector was chosen. The effect 


of this measure cannot yet be assessed. 


Environmental Sampling Data 


Settled Arsenic 

At Mine No. 2 collecting by Cottrell, there was a 
striking reduction in airborne arsenic effluent measured 
as arsenic settling in fall pans, after the installation of 
the second Cottrell early in 1955. This is shown in 
Figure 1. The average figures based on 15 sampling 
locations within a radius of one mile from the discharge 
stack have remained low, though further reduction in 
levels are still sought by the consultants in the interests 
of reducing environmental contamination to a mini- 
mum. 

The fall pan data from the smaller mine collecting 
by impinger-scrubber represent averages of 6 points 
within a one-mile radius. This is shown in Figure 2. 
It is evident that levels reflected technical changes 


. related to arsenic discharge, particularly at Mine No. 
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2 which by virtue of its large tonnage discharge had a 
substantial effect on settled arsenic in the area of Mine 
No. 1, a distance of three miles. 


Asenic in Water 

The levels of arsenic in water are shown in Figures 
3 to 8. Tap water was drawn from one large body 
adjacent to the area. The data show first that spring 
and early summer water from three tap sources 
contained arsenic in excess of the safe 8-hour per day 
continuous intake standard of the United States 
Public Health Service. This is, of course, due to the 
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release of arsenic collected on snow during the winter. by rain and at spring melting year by year. The 


Higher levels for the tap water from Mine No. 2 with 
the Cottrell installation seem to reflect the lower 
collection efficiency and higher arsenic output. It 1s 
to be noted, however, that excessive levels of arsenic 
were of limited duration. 

Figure 8 shows that arsenic in samples from small 
lakes in each area has been gradually increasing. 
These were not organized sources of water supply 
Most of these lakes have no outlet being craters in the 
rock formation of the area. Presumably they are 
collectors of arsenic which is being washed into them 
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higher values for Mine No. | result from the influence 
of water-discharged arsenic sludge. 


Arsenic on Vegetation 

The data for arsenic on vegetation has been plotted 
in Fig. 9. It shows that for either summer or winter 
samples, arsenic levels in the townsite, between the 
two mines, were between the levels of mine area 
samples. ‘There was a reduction in deposited arsenic 
after the second Cottrell went into use. 
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Arsenic in Urine of School Children 























Number of Average Arsenic Standard Significance of 
Groups Children ‘Level Deviation Difference 
A. Control! 47 0.0058 0.011 A vs. B 
P <0.01 
B. Exposed Group B vs. C 
December 40 0.063 0.041 Ps S001 
C. Same Group CONS we 
40 0.027 0.0063 P*<6.0) 


April 





'Ottawa school children age and sex—matched. 
Table 1 


Urinary Arsenic 

School children were examined and urinalysis done 
on a statistically valid group around seven years ago 
and within three years after commencement of dis- 
charge of arsenic to the atmosphere. The findings for 
two sets of tests at six month interval were compared 
against a group of Ottawa school children. ‘These 
findings are shown in Table 1. Hospital records 
showed no effects due to arsenic and the school 
children were shown to be normal in health. Urines 
were significantly higher than normal in arsenic but 
not at toxic levels. Since that time one child has died 
due to drinking water made from snow. No other 
effects have been reported and a further clinical 
appraisal has not been made. 


Conclusion 

This study of environmental arsenic from discharge 
of smelter fumes has shown that even in remote areas, 
population concentrations develop when mining and 
smelting processes are successful. ‘Thus, public health 
hazards can develop from discharged effluents. 
Operations must therefore be planned so as to provide 
protective measures. Uncontrolled stack discharge 
or discharge of wastes into nearby water bodies is not 
desirable. The study has shown the levels of environ- 
mental arsenic developing in relation to discharge 
loads and the urinary excretion of arsenic by exposed 
children. ‘This review of the available data on the 
problem of disposal of arsenic wastes from smelters 
may provide a useful guide for future developments in 


this field. 
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CHEAPER CLEANING EQUIPMENT FOR AIR POLLUTION 
CONTROL 


Dr. HELMUT KETTNER, Scientific Assessor of the Bundesgesundheitsamt, 
Institute for Water-, Ground- and Air-hygienics, Berlin, Dahlem. 


SUMMARY: The point is made that 
unnecessarily expensive solutions to air 
pollution problems are often put forward. 
An example is given in which a naphtha- 
lene works solved its pollution problem 
by a wet washing system, after a pro- 
hibitively expensive catalytic burning 
system had been suggested. 


There is today in many countries a demand for the 
prevention of air pollution from new manufacturing 
centres for which 3 to 5 per cent and sometimes even 
more of the manufacturing expenses for the whole 
plant have to be assessed. The retention of the liquid 
as well as of the gaseous emissions is above all an 
economic problem. Certainly, each Manager would 
prefer a factory working “‘ clean ’’ and without annoy- 
ing the neighbourhood. Experience shows that 
failure to do this is not due to a lack of good will. 
However, if the cost of the cleaning equipment is too 
high for the factory, Managers may shut their eyes 
to the matter. They will suddenly fail to see the smoke 
even though the sky is already black, and will regard 
badly smelling air pollution as pleasant, even though 
neighbouring residents may be nauseated. Managers 
of older plants in particular do not like the authorities 
to impose conditions on them, and their stereotype 
answer is “‘ Up to now all went well.” In only a very 
few cases is there no possibility for prevention of the 
air pollution and one may say that theoretically there 
is no such case. 

The answer to the question of what cost can be 
borne depends, however, on the financial status of the 
factory and whether it will be able to afford to build 
supplementary cleaning equipment for air pollution 
control, which does not only mean no profit, but more 
frequently, additional expenses for its installation and 
maintenance. In many cases Managers rather agree 
to take the responsibility for the damages than to build 
cleaning equipment, for compensation means lower 
expenses, particularly if a special manufacturing 
process is used only for a limited time and one has to 
take into consideration that this manufacturing 
process will soon become obsolete because of other 
processes. 

Furthermore, compensation will only be paid when 
the damage has been proved. ‘This, however, cannot 
always be carried out correctly. On the other hand, 
it sometimes happens that neighbouring residents 
make unreasonable demands from which industry 
should be absolved. The general tendency, however, is 
that industry today intends to do its best for the preven- 
tion of air pollution. It is due to the above-mentioned 
high manufacturing costs that it is not always possible 
to put this into action. ‘Therefore, we need cheaper, 
that means more economical, processes for the cleaning 
of emissions. 

To develop such processes first of all the properties 
of the noxious substances to be taken out of the air 
pollution, have to be realized and this has not always 
been the case until now. Instead of looking for 
specific processes one is today inclined to clean all 
kinds of air pollution according to generally known 
processes. For instance it is normal to burn flammable 
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air pollution constituents catalytically. However, 
catalytic burning is one of the most expensive processes 
that is used for combating organic substances. No 
firm, producing cleaning equipment for air pollution 
control, is to be blamed for recommending their 
processes. After all a lot of money was often invested 
in time-consuming and expensive development work, 
which of course, in the end should yield a profit. The 
following example concerning the recovery of naphtha- 
lene in an average sized factory, producing coal- 
lighters, may show you that it is sometimes possible 
to solve the air pollution problem by easy and cheap 
methods without charging a Manager with too high 
expenses. 

In the factory referred to, naphthalene used for the 
production of coal-lighters is melted in a boiler at 
194°F, and sawdust added. After saturation of the 
sawdust with the liquid naphthalene, the mixture is 
brought manually to the power press and remains 
under pressure till the naphthalene is solidified. 

With the open manufacturing method of the lighter 
briquettes a great part of the naphthalene vaporizes 
into the workshop which has to be ventilated con- 
tinually by a suction device. Formerly, the exhausted 
air was conducted uncleaned into the atmosphere, and 
this resulted in annoyance of the neighbouring 
residents. 

Because of numerous complaints from neighbouring 
living areas about bad odour, the factory owner 
agreed to take measures for the abolition of this 
inconvenience. For this purpose he applied to a first 
class house, producing cleaning equipment for air 
pollution control. The firm in reply offered a catalytic 
combustion installation at a price of £3,500. This 
was the only offer the firm could make, and in spite 
of the owner’s good intentions, the installation of the 
offered equipment was not carried out as the high 
price could not be paid. 
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As the complaints did not cease the Manager 
applied through the help of the Trade Supervising 
Department to the Institute for Water-, Ground- and 
Air-hygienics of the Bundesgesundheitsamt, asking for 
advice concerning the combating of naphthalene 
exhalations. | After careful consideration the institute 
recommended a water-spray equipment which is 
placed in a cyclone to centrifuge the precipitate. ‘The 
three nozzles (see illustration) with a water rate of 
flow of 20 litres per hour are arranged so that the 
spray direction of the water is against the direction of 
the crude gas entering the cyclone. The nozzles are 
fed directly from the water pipes. Such a wet cyclone 
has been installed in each of the three workshops. 

About 10 kg of naphthalene, formerly conducted to 
the atmosphere, are now recovered every day 1n each 
workshop. As two rooms are usually working there is 
an average gain of 20 kg altogether. In autumn— 
and winter, that is to day, during the seasons which are 
most unfavourable to air hygienic conditions, three 
workshops were working and recovered 30 kg of 
naphthalene. In the case of full employment of the 
factory a considerable quantity of naphthalene is now 
kept, where it was formerly conducted via the roof into 
the atmosphere. Since the installation of the cleaning 
equipment, complaints by neighbouring residents 
about air pollution have ceased completely. 

It is remarkable that according to the plans of the 
institute the cleaning equipment was executed by a 
rather small plumbing firm for not more than some 
hundred marks. Working costs for its maintenance are 
very low as they only involve the water consumption. 
For eight hours of work this is 480 litres or about 
Li2=m?-—=20: Dpr. each -cyclonex=The tactory*on an 
average gains, however, 20 kg of naphthalene each 
day, which not only covers the current expenses but 
beyond that, amortization of the equipment in a very 
short time. Catalytic burning, however, would not 
only mean high charges for the installation of the 
cleaning equipment but additional charges for its 
operation. Furthermore, no naphthalene would be 
recovered as it is burnt during the process. 
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This example shows you as well that well-known 
firms producing cleaning equipment are not always 
capable of making suitable proposals for the cleaning 
equipment for air pollution control. The catchword 
‘“‘ catalytic burning ”’ is sometimes even used in cases 
having no application at all. Of course, it cannot be 
said straight away whether water will be a proper 
precipitant for the noxious air pollution constituent. 
And concerning naphthalene it was uncertain whether 
it could be precipitated with water, since naphthalene, 
representing pure hydrocarbon, is a nonhygroscopic 
substance throughout. Optimum conditions for the 
precipitation of an aerosol from air are presented, if 
the aerosol is wettable by a finely divided liquid and 
in a precipitated state will spontaneously segregate 
again. Solvents for dissolving the aerosol are not very 
appropriate as this would mean a subsequent dis- 
sociation of the dissolved aerosol from the solvent, by 
way of distillation. Supposing the surface properties | 
of aerosols are constant, variations of the liquid will 
allow enough latitude to find liquid reagents for each 
substance, which correspond to the conditions required. 
Water is the cheapest liquid as its activity may be 
varied by addition of surface-active substances and 
size of drops. The reaction of naphthalene upon 
water is interesting in so far as it is not wettable by 
water, when crystallized off the melt. Off the gaseous 
state, however, it is wetted to a great part by little 
water-drops, thus representing the precipitate capa- 
bility of naphthalene with water in general. 

It is regrettable that till now these systems have 
been so little investigated. However, some references 
suggest that one may find for several substances 
behaving as aerosols, respectively occuring in gaseous 
states, as for instance oil—and tarsteam, organic 
solvents and so on, a proper aqueous compound, 
fulfilling the above-mentioned requirements. The 
spray method with a proper addition of surface-active 
substances should also further the precipitation of dust 
and solubility of gas, and economically it will be 
superior to the cleaning processes for air pollution 
control which are used at present. 
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THE PROBLEM OF COLLECTING DUST AND GASEOUS 
MOISTURE AT EMISSION POINTS IN RELATION TO 
AIR POLLUTION 


Monsieur P. LASSERRE, Engineer, E.C.P., Technical Manager of the C.I.C.A.D., France 


SUMMARY: The paper deals with the 
problem of dust and fumes from industrial 
processes other than combustion. It points 
out the desirability of picking up the 
pollution at source by means of hoods, etc., 
and cleaning the air drawn in before 
ejecting it to the atmosphere. Design 
considerations relating to suction hoods 
and ducts are discussed. 


There is no need to point out the growing interest of 
Britain, France and all other highly developed industrial 
countries, in questions of “ air pollution ”’. 

For proof of this interest I seek no further than the 
present conference which has done me the honour of 
accepting my paper. 

Without going into details, I will recall that atmos- 
pheric pollution is shown in two ways: 


In the atmosphere generally. Partly by waste material 
from natural phenomena (wind erosion, volcanic 
ash, pollen, animal or vegetable refuse, etc.) Partly 
by waste material ejected by industrial furnaces 
or domestic fires, internal combustion engines of 
vehicles, etc. 

In places of work. Yn yards, workshops and industrial 
premises, by dust and fumes caused by handling 
certain products, and by the machining or processing 
to which they are subjected. 


Evidently we can only contend against pollution 
produced by human activities. This is a very serious, 
major problem which all countries are seeking to solve 
by promulgating acts, decrees and by-laws which are 
more or less thorough and more or less strict. 

We will leave on one side the question of dust and 
soot caused by combustion, also of various pollutants 
ejected by factory chimneys, so as to confine our study 
to dust, gaseous moisture, fumes, etc., produced at 
places of work and directly causing pollution. 

In fact a place of work does not necessarily imply a 
workshop or premises which are virtually enclosed; 
such a property may extend over a considerable surface 
area, often with plant generating dust in different places 
and in the open air or having little shelter. Such 
plants are: 


Coke Ovens; 

Cupola furnaces; 

Converters for steel works; 

Breakers and mixers for coal ore, food stuffs, clinkers, 

etc, 

Even if emission occurs in enclosed premises or 
workshops, air purification for hygienic working con- 
ditions will necessitate a general ventilation system, or 
preferably, as we shall see, collection at the source 
of emission. The polluted air will in any case be 
ejected into the atmosphere, but with arresters it will 
be possible to apply suitable treatment to ensure that 
the dust is trapped by filters or dust removing apparatus, 
or by physical or physico-chemical treatment, to 
neutralize the noxious gases, etc. 

It, therefore, appears that to control dust, gaseous 
moisture or fumes if not possible to prevent them at 


- 


their source—we must first consider their collection, 
which might be defined as follows: 
** A method which, with suitable appliances, allows 
the noxious or offending products to be trapped into 
an air circuit by means of a piping system discharging 
into the atmosphere: 
Solids (various types of dust) ; 
Liquids (droplets or mist) ; 
Gases (metallic exhalations or steam) ; 


resulting from an industrial operation to prevent 

these products from spreading in places of work or 

the environs, causing offence or danger to the 
workmen or occupiers or to the neighbourhood, and 
leading to damage, etc.” 

Furthermore, dust, droplets or fumes are often 
mingled. 

What operations, machines or control points produce 
emission which need collecting ? 

As must be admitted they are innumerable. In 
addition to the examples above, we will quote some 
at random though without claiming this list as 
definitive: 


Mill wheels, 
cutting tools; 
Machines for working wood; 

Apparatus for grinding, discharging and for trimming 
foundry castings; 

Booths for spray painting, sanding or granulating; 
Skips, conveyor belts, tipping points; 

Bagging operations; 

Metal smelting (zinc, bronze, etc.) ; 

Sites for welding, galvanizing vats, pickling and 
degreasing baths; 

Removal of gaseous moisture from paper machines, 
various tubs, etc. 


lapidary lathes, polishing wheels, 


By reason of the declared aim and of the means 
pursued to achieve it, collection of pollutants 
interests both the hygiene expert and the industrialist. 

In fact, the principle and the realization of such 
collection are of fundamental importance, to achieve 
maximum efficiency with minimum costs for installa- 
tion, maintenance and operation. 

In spite of high extraction capacity, an ill-designed, 
ill-fitting hopper hood or chimney cowl will lead to 
escaping fumes and dust, cumbersome pipe connections, 
rising power demands, etc. 


How is collection equipment installed ? 

Essential requirements are: 
The collecting appliance itself; 
A system of pipe fittings; 
A ventilator to ensure the necessary air flow 
within the circuit to suck in the dust and fumes 
and convey them outside; 
To the greatest possible extent, apparatus for dust 
elimination, filtering, neutralization or dilution. 


As specified, we shall only examine here, and rapidly 
at that, the collection system itself. 

The ideal solution would obviously be to encompass 
the pollution source ina virtually steam-tight enclosure, 
coupled to an exhaust circuit. 

Apart from plant whose structure contains such 
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Extraction hoods over mixer and working table 
(Kieselguhr dust) 


Sine: 


eee 


sustrassinins 


Lateral extraction hoods, stripping furnace 


Hoods over heavy oil-burning kiln 


Different types of Extraction Hoods and Cowls 
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arrangements (boilers and furnaces which collect the 
whole outflow of smoke including dust), systematic 
installation of a suitable circuit should be the general 
aim, and we should strive to approach the ideal 
condition explained above. 

It should be noted that this solution by trapping in 
an enclosed space can only be used in certain special 
instances where only small quantities of products have 
to be handled, or where their poison content makes 
the procedure imperative. ‘This is so with operations 
involving beryllium or radioactive bodies for which will 
be used virtually steam-tight hooded apparatus or 
boxes fitted with gloves. 

More often we have to be satisfied with placing an 
air exhaust near the emission source, worked by a 
suitable arrestor. While extracting the maximum of 
the dust or fumes produced, this machine will leave 
free an adequate working area to allow easy feeding 
of materials for processing, their handling, the execution 
or supervision of operations required, etc. 

When fumes or dust are already suspended in a 
carrier fluid, it will suffice so far as practicable to trap 
the fumes or the fluid, avoiding leakage on one hand 
and intake of excess air on the other. 

Generally speaking we must begin by placing the 
dust in suspension. ‘This can prove fairly difficult 
either with dust in a large mass (due to _ its 
size or specific gravity) or with dust tending to be 
driven out by the force which animates it at the time 
of production (e.g. metal particles torn off by the 
grinding wheel). 

In practice there is a double problem to solve: 

Form, and 
Calculation of air feed capacity. 


Form 

The torm should, above all, be suited. to the 
apparatus which needs to be served, and we must 
remember the basic principle that the dust should 
always be trapped as close as possible to the point of 
production. 

The different arrestors take the form of cowls, air 
shafts (sometimes reduced to a single slit) and hopper 
hoods. 

Suction may also be carried out on wide surface area 
built into the machine and with grill type openings, 
in a perforated iron sheet (e.g. a welding table). 

The form and the position of the arrestor must be 
determined in relation to how the fumes or dust are 
produced. 

Light fumes which by their nature tend to rise 

vertically; 

Heavy fumes which tend to fall; 

Dust particles projected in a well defined direction 

(planing machine, grinding wheel, polishing band, 
etc.). 
‘Taking into account certain imperative conditions such 
as: 

Handling of materials; 

Access. 

Worker’s task; 

Supervision, etc. 

For these reasons we see telescopic or pivotal hoods, 
arrestors with moving caps or sections, jig apparatus, 
etc. 

In fact, attention must be paid equally to air move- 
ment due to general ventilation, controlled or not 
(draught), and to extraction from the plant in question 
or from neighbouring plants. 

To respect the first principle put forward as essential, 
it would be desirable to install an arrestor plant all 
round the emission source. It would also be desirable, 
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for reasons both of efficiency and of economic working, 
to isolate a certain volume so that its communication 
with the outer air may be as little as possible. 

This ideal condition is achieved, for instance, by the 
box fitted with gloves or the fume cupboard, where 
one may work with a virtually sealed container. 

Certain hood fittings on fixed grinding wheels, for 
instance, will allow a small amount of contact with the 
air, just enough to allow the object to be ground to 
have contact with the biting edge of the wheel. 

By contrast, in other instances, the suction plant 
must be some distance from the production point, 
because of the large size of materials to be handled, 
or because of the complex operations to be undertaken, 
etc. For example, a series of pickling baths placed 
side by side, and in which the plates will be guided 
by a monrail placed in the axis of the baths, will not 
allow fixture of the hood above the bath or of the air 
vent on the long sides. It must suffice to place an air - 
vent on the short sides of the troughs: and moreover, to 
ensure its efficiency with a reasonable air flow, its 
action must be combined with that of a blowdown 
device placed at the other end. 


Calculation of Feed Rate 

With the form and the function of working conditions 
already determined, how should the feed rate of air 
extraction be calculated ? 

We can leave aside a certain number of machine 
tools for which the type of cowl has already reached its 
definitive stage. “For them the feed’ rate norm, 
designed exclusively for the type and dimensions or 
capacity of the machine, have standard values adopted 
almost uniformly by all their manufacturers. 

Generally speaking, and where the type of appliance 
has been determined, how should we calculate the 
feed rate for air extraction? 

Here there are many theories available, each 
manufacturer or erector of plant having his own 
method which is suitable for his purpose; consequently, 
in solving the same problem we are faced with diverse 
solutions which may lead to vary different feed rates. 

In any event, if we analyze the phenomenon of fume 
and dust feed rate, we can say that basically the feed 
calculation consists of: 

Determining an imaginary casing surface, continuing 

the inner sides of either the hopper hood, the cowl or 

the air shaft surrounding the emission source of the 
dust or fumes; 

Inducing across that surface a velocity which will 

not allow dust or fumes to escape, but will on the 

contrary ensure that they are carried along. 

This velocity must, of course, take account of many 

factors: 

Positive or negative rising speed of the fumes. 
Falling speed of the particles in the air (Laws of 
Newton or Stokes, according to particle sizes). 
Speed and initial direction of the particles, when 
they are driven out mechanically. 

Make sure also of checking: 

Air movements on the premises which may be due 
to central heating, ventilation or draughts; 

Air movements which may result from operating 
the machine concerned (e.g. conveyor belts or 
disc wheels). 

It is quite clear that the ideal casing surface should 
not be chosen haphazard, but should consist of a floor 
area literally crossed by air streams. And in this 
connection it is imperative not to lose sight of the laws 
governing air flow near a suction point, which are 
very different from those at a blow point. 

The diagrams below show the distribution of 
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gaseous streams round a circular suction point with 
and without a shield, also extraction through a 
rectangular hopper hood. It is proved that the 
extraction force reduces extremely quickly as it 
recedes from the suction point and that, for instance, 
at a distance of only one diameter, the velocity in the 
axis of the nozzle is already less than one-tenth of the 
velocity inside the nozzle itself. 


Given a velocity of 10 m per sec at the nozzle, at a 
distance of one diameter the velocity in the casing 
surface will be slightly greater or less than 0:75 m per 
sec according to where the nozzle is free or fitted with 
a flange or a shield. 


On the contrary, the directional force is much better 
preserved in the exhalation; the vein spreads out in the 
form of a cone or sheet at an angle of 12° to 20° and, 
as compared with the velocity of 10 m per sec envisaged 
above, the velocity of the outflow jet may only fall to 
0-75 m per sec at a greater distance than 17 m for an 
exhalation shaft of g 360, or a distance of 50 times the 
diameter. 


It is therefore recommended that, as often as possible, 
exhalation and suction be combined so as to bring 
about a low discharge of dust or fumes in the zone of 
influence at the suction point, when by force of circum- 
stances this point is some distance from the production 
point. This is preferable to providing wide suction 
points with high extraction speed. ‘These are factors 
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conducive to high speed rate and considerable absorp- 
tive powers. 

These results from experience and measurement 
support the essential principle on which attention has 
been focussed: extraction plant should be sited as 
close as possible to the production point of the dust or 
fumes. 

The diagrams above show a certain number of 
hopper hood types in which, because of their wide 
cross-section, and true level of extraction has been 
lowered by means of certain devices. 

With the same purpose always in mind, but where 
perhaps handling arrangements demand a level at the 
foot of the hopper hood some distance away from 
pollution source, we can place the extraction point 
on the rim of the moving or flexible caps. It will also 
be an advantage to make one at two or even three sides 
of the hood, thereby reducing the volume of extraction 
and avoiding the extremely injurious effects of draught. 

By this rapid survey I hope to have focussed attention 
on the importance pertaining to suppression equipment, 
the full use of which—often alas, difficult! avoids not 
only the escape of dust and pollutants near the machines 
or equipment which cause them, but also (when these 
elements are canalized by their driving force into a 
suitable circuit) enables them to be contained or 
neutralized. ‘This operation ts sometimes profitable 
for the industrialist ; it is always profitable for the popula- 
tion at large as it contributes towards less air pollution. 
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ELIMINATION OF ACIDIC SMUTS 
B. LEES, British Petroleum Company, Great Britain 


SUMMARY: As the result of scientific re- 
search, it has been shown that acidic smuts, 
which sometimes fall in close proximity to 
boiler chimneys can be formed by stack 
solids adhering to condensation on cool 
surfaces, such as ducts and metal stacks, 
through which the flue gases pass. 

Examples are quoted showing how this 
problem has been solved by: 

(a) Operating the plant in such a 
manner that the SOQ; formation is 
reduced to a minimum. 

Designing the plant to eliminate 
cold areas in the gas passes where 
condensation may occur. 

The importance of making measure- 
ments to control experiments to overcome 
this problem is stressed, and simple but 
effective methods are indicated. 


(b) 


A form of pollution which has received increasing 
attention is the deposition of relatively large acidic 
soot particles near industrial chimneys. Although the 
weight of solids falling is not excessive, the particles, 
commonly known as smuts, may cause a_ local 
nuisance because of their acidic nature and size (they 
may be up to 4 in. diameter). They may damage 
paintwork and stain light-coloured absorbent surfaces. 

Analyses and microscopic examinations have shown 
that smuts usually consist of an acid bearing agglom- 
eration of black particles, sometimes with a white 
crystalline matrix of ferrous sulphate. A typical smut 
from an oil-fired boiler is shown in the photograph 
Pig: 1: 


Method of Formation of Smuts 

Sulphur, present in all industrial fuels, is oxidized 
almost entirely to SO2, but a small portion, usually 
less than 2°4, may undergo further oxidation to SO3. 

SO? does not affect appreciably the dewpoint of the 
flue gases, but SO3 may raise the dewpoint of flue 
gases from 120° F. to 250° F.-300° F. Consequently 
deposition of sulphuric acid may occur on surfaces in 
contact with flue gases when the surfaces are below 
the acid dewpoint. This may result in corrosion of 
the cool surface. 

Recently work by the British Petroleum Company 
and the British Launderers’ Research Association! has 
shown that acidic condensation may also be responsible 
for the formation of the acidic smuts described above. 
If condensation occurs on a cool surface, such as the 
surface of metal stacks, some of the solid particles 
carried in the flue gas stream stick on the moist acidic 
surface and gradually form a thin film. When fuel 
oil is fired satisfactorily the concentration of stack 
solids is low, below 10 grains per 100 cu. ft., but there 
are, however, still sufficient particles to settle on 
the acidic layer and form smuts. Fitting grit arrestors 
will not overcome the problem. 

Condensed acid may also attack the metal and form 
a crystalline matrix of iron sulphate round the stack 
solids. If there is a change in temperature or gas 
velocity the layer of acidic bonded material may flake 
off and break up into smuts which are then carried 
out of the stack by the flue gases and fall locally. 
Evidence available shows that smuts generally form 
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where the flue gases are in contact with cool metal 
surfaces after the induced draught fan. 
To prevent the formation of smuts: 

(a) the plant should be operated in such a manner 
that the minimum quantity of SO> is converted 
to SO3. 
the plant must be designed to eliminate cold 
areas in the gas passes where condensation 
may occur, 


(4) 


Operation of the Plant to Reduce Acid 
Formation 

Research? has shown that by operating oil-fired 
plant with the minimum quantity of excess air, con- 
sistent, of course, with good combustion conditions, 
the formation of SO3 may be considerably reduced. 
Generally under practical conditions many _ boilers 
may be operated with over 13% COz without causing 
smoke. 

A typical curve illustrating the relation between 
CO, and SO; production is shown in Fig. 2. It should 
also be noted that reducing the quantity of excess air 
also increases the efficiency of the plant. 


Elimination of “Cold Areas” in Chimneys, 
Ducting, etc. 

Measurements taken with thermocouples or tem- 
perature-indicating crayons should first be used to 
determine the location of “‘cold areas,” that is where 
the surfaces in contact with the flue gases are below 
200° PB. 

It has been found in practice that even with flue 
gas temperatures as low as 300° F., ducting and stack 
designs in brick, concrete or steel are possible such 
that cold areas are avoided and therefore smut 
emission does not occur. 

One method for eliminating cold areas was described 
in a paper referred to previously!. Here it was found 
that by surrounding a steel chimney with an aluminium 
shield, as illustrated in Fig. 3, the temperature of the 
walls of the steel stack was raised above that at which 
serious acid condensation occurred and smut emission 
was entirely eliminated. More than twenty metal 
chimneys have now been shielded in this way, and all 
the plant operators have reported satisfaction with the 
reduction or elimination of smut emission. Another 
example is shown in Fig. 4. Detailed results of shielding 
stacks on three plants are given in Table I. 
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PERCENTAGE OXIDATION OF SO, TO SO IN FLUE 
GASES WITH COMBUSTION CHAMBER OUTLET. 
VARIATION WITH PERCENTAGE CO, 


Smut emission from brick stacks is only infrequently Fig. 3 
observed and, if the burner is operating satisfactorily, 
smuts occur either because excessive air infiltration 
occurs between the boiler exit and the stack causing 
localized cooling or because metal ducts between the 
boiler and stack are unlagged and have “‘cold areas.” 

Smut emission has also been reported from large 
concrete stacks, such as at electricity generating stations. 
Providing combustion conditions are satisfactory and 
ducting is adequately lagged, smut formation is 
probably due to localized cold areas within the stack 
caused by air vents through the concrete stack and inner 
brick lining. It is claimed that the use of air cooling 
prevents overheating of the concrete stack. Designs 
are available, however, for the construction of concrete 
stacks without air vents through the brick lining. It 
is the author’s experience that with the latter form of 
structure smut emission is not a problem even with 
boilers operating at high efficiency with a low flue 
gas exit temperature. 


Measurements of Emission 


As in all experimental work on atmospheric pollu- 
tion, it is essential to measure quantitatively the effect 
of a change in operation and not to merely rely on 
visual observation. 

As shown in Fig, 3, open boxes | ft. high and with an 
area of | sq. ft. were placed close to the stacks in areas 
where smuts were frequently observed. Each day the 
number of smuts which collected on the wooden base 
of the boxes were counted, the observations being 
made for one month before and after the modifications. 
Results of some of these observations are included in 
Table II. Where the concentration of smuts is lower 
it will be necessary to use boxes with a greater surface 
area. 
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Table I 
Effect of Shielding Stacks on Three Boiler Plants 





Location of 


Effect of Shielding 


Flue Gas Temp. 


Stack Boilers Stack Inlet Stack Metal 

Temp. Smuts 
Laundry 1 Vertical boiler 650° F. Raised from Smuts caught in 4 boxes 
140° to 390° -F. reduced from 200 per. 

week to zero 
Factory 6 Economic boilers 4350 Raised from Smuts caught in 6 boxes 
2200400" FF reduced from 2,528 to 
112 per 100 days (see 

Table IT) 
Milk Factory 1 Packaged boiler 300° F, --- Smut emission com- 
2 small water tube plaints ceased 
boilers 
Table II 


Effect of Shielding Stack on Particles caught in Collecting Boxes 
6 Boxes each | foot sguare—Number of Smuts caught in 100 days 

















Size of Smuts Unshielded Stack Shielded Stack 

—— 35 in 1,305 ie 54 cy 

3 in 663 25 

$in 358 17 

Greater than ¢ in. 202 16 
oe TOTAL seis that 2,528 ie ee bA2* fee clack 

* Very likely these may have been from other sources of pollution. 

Conclusions smut emission may be successfully prevented even 


Acidic smuts can cause a serious local nuisance 
near to the source of emission. This form of pollution 
sometimes attracts public attention rather than other 
far more obnoxious, but less apparent, forms of 
pollution. 

It has been shown that by scientifically operating 
and designing the plant to: 


(a) reduce the formation of sulphuric acid in the 


with plant operating with a low flue gas exit 
temperature. 


The author wishes to thank the chairman of the 
British Petroleum Company for permission to publish 
this paper. 
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SULPHUR IN THE AIR 


DR Ro LESSING,-C.BL Great. Brian 


SUMMARY: Apart from smoke, sulphur 
(mostly in the form of sulphur dioxide) 
from combustion is the main deleterious 
constituent of air pollution. A large pro- 
portion of the sulphur comes from the 
combustion of coal and oil. Half of the 
sulphur in coal is organic and difficult 
to remove, but much of the remainder 
could be removed by adequate coal 
preparation. Oil is also a large source of 
sulphur, especially the residual oils 
burnt as fuel. Modern processes should 
make it possible to remove this sulphur. 
A dry process is needed for removing 
sulphur from the flue gases of large 
installations. A close study should be 
made of the economics of obtaining 
sulphur from flue gases. 


Since June 1958 the Clean Air Act has been in full 
operation. Clean Air has become a slogan, has hit 
the headlines and has made a large body of the public 
conscious of the evils of pollution of the atmosphere, 
_at any rate of the visible impurity, smoke, which 
succeeding generations had accepted as an inevitable 
concomitant of daily life. The Beaver Committee on 
Air Pollution, on most of whose recommendations the 
Act was based, had recognized that smoke, grit and 
dust emitted from domestic and industrial chimneys 
were not the only contaminants of air but that the 
invisible gaseous impurities had to be considered. Of 
these, in the Committee’s view, the most deleterious 
product of the combustion of fuels is sulphur, present 
in the form of its oxides, mainly sulphur dioxide. 

After examining various untried proposals and some 
technically proved processes, the Committee came to 
the conclusion that there was then (1954) no prospect 
of the emission of sulphur oxide from general industry 
or domestic fires being substantially reduced, but that 
this was an important issue which required further 
attention and intensive research. Consequently, 
Parliament did not feel justified in making provision 
in the Clean Air Act for fixing limits of, or penalties 
for, the emission of sulphur acids arising from the 
combustion of fuels. 

The discharge of noxious or offensive gases from 
chemical and similar processes, as from sulphuric acid 
plants, registered under the Alkali Act—originally 
passed in 1863 and from time to time amended, 
extended and consolidated—is, of course, strictly con- 
trolled by a corps of competent inspectors, recently 
enlarged. But, whilst nuisances created from such 
operations may be of considerable local importance, 
they are of relatively little significance as affecting the 
purity of the country’s general atmosphere. 

What is quantitatively of real importance is the 
release of sulphur compounds when fuels are burned. 
Indeed, the biblical combination of brimstone and fire 
with its dire consequences finds its counterpart in 
modern civilization. All fuels, except perhaps wood, 
contain appreciable amounts of sulphur. In whatever 
chemical combination it occurs, sulphur is liberated 
on burning in the form of sulphur dioxide, just as 
carbon, the principal fuel component, burns to carbon 


dioxide. Whilst carbon dioxide is a normal constituent 
of air and has a beneficial function as a promoter of 
plant life, sulphur dioxide, which is eventually con- 
verted to sulphuric acid, will attack metals, stonework, 
and fabrics, causing corrosion, decay and rotting, and 
will inhibit the growth of vegetation. One of the most 
serious aspects of the presence of sulphur oxides in the 
atmosphere is their effect on human and animal 
health and, though the causation by them of respiratory 
diseases is still under discussion, there is no doubt that . 
these pollutants will aggravate the conditions of 
sufferers from these complaints. This is proved by the 
steep rise in mortality and morbidity in severe fogs, 
and by the incidence of bronchitis, which in this 
country with its high sulphur contamination, is higher 
than anywhere else in the world. 


Sulphur in Coal 

The primary fuels, coal and petroleum, like all 
natural products, differ widely in composition and 
other properties according to their geological origin 
and geographical location. ‘The sulphur content of 
British coal ranges from below | per cent to 3-6 per 
cent and over. The average may be taken as 1-6 per 
cent. ‘This means that the total coal produced annually, 
say 200 million tons contains 3-2 million tons of sulphur. 
This is equivalent to nearly 10 million tons of sulphuric 
acid. As most of the sulphur is converted to sulphur 
dioxide and on further oxidation in moist air or on 
the ground to sulphuric acid or its compounds, the 
significance of this figure will be realized when it is 
compared with the commercial production of this acid 
the U.K. which in 1958 amounted to 24 million tons. 

The sulphur content of coals has of late shown a 
definite tendency to rise. This is due partly to the 
gradual exhaustion of the higher quality seams and 
partly to modern methods of machine mining which 
cannot discriminate between good and bad quality as 
the manual collier could do. Furthermore, the relative 
proportions of low-sulphur, medium-sulphur and 
high-sulphur coals in the various regions of production 
bracketed in the above-mentioned range of sulphur 
percentages have undergone an unfavourable change. 
The proportion of very low-sulphur coals has dropped 
in the two decades 1938-1957 from 49 per cent to 34 
per cent of the output (112-71 million tons) whilst 
that of very high-sulphur coals has trebled in the same 
period from 5 per cent to 15 per cent (12-30 million 
tons), the output having fallen from 227 million tons 
to 210 million tons. 

Sulphur is a normal constituent of the vegetable raw 
material such as was transformed during geological 
periods into coal. Hence the resulting end product 
contains sulphur compounds that are in organic 
combination with the carbonaceous substances. It is 
the “organic” sulphur, indissolubly bound to the pure 
coal substance, which makes the whole sulphur 
problem so intractable. 

British coals contain on average 0-8 per cent of 
organic sulphur, i.e. exactly one-half of the total. The 
other, inorganic half, is in the form of sulphidic 
minerals, mainly pyrites. They may be lumpy and 
intergrown with coal or finely disseminated throughout 
the mass. 
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Coal Preparation 

In the present state of our knowledge it is not 
possible to extract organic sulphur direct from coal, 
but the percentage of inorganic sulphur can be 
lowered by well-known means, more or less readily, 
depending on the structure of any particular seam or 
type. 

The necessity for ‘‘coal washing”’ began to be realized 
about the turn of this century, to comply with the 
demands of the iron and steel industry for a higher 
quality of metallurgical coke than was obtainable from 
raw coal. Raising the quality involved the extraction 
of ash-forming shale as well as sulphur minerals. 

This “mechanical” coal preparation as distinct 
from the archaic, but still practised method of picking 
lumps of pyrites by hand from a moving belt, made 
only slow progress. By 1938 no more than 45 per cent 
of the output was mechanically cleaned with a steady 
rise since nationalization to over 60 per cent, but 17 
per cent is still hand-picked. 

The impurities in coal differ according to size of 
lump or particle. Sulphur—and ash—are concen- 
trated in the ‘“‘smalls’’ which logically should claim 
preferential treatment in the cleaning scheme. In 
fact the major portion of smalls is not subjected to 
cleaning treatment. Hence, the bulk of the accumu- 
lated coal stocks, now approaching 50 million tons, 
consists of such material to which beneficiation has 
not been applied. 

Firing uncleaned smalls makes an unduly heavy 
contribution to air pollution. The largest coal con- 
sumer, the electricity generating industry (45 million 
tons in 1958) follows a policy of using this class of low 
quality coal of high and sometimes very high sulphur 
content. The reason is no doubt that its price ton for 
ton is low. Also, as an insurance against the uncer- 
tainty of the supply of fuel of better and more consis- 
tent quality, post-war power stations were designed 
to deal with the poorer material, taking the incubus 
of excessive ash and sulphur into the bargain. As a 
result, power stations discharge more than a million 
tons of sulphur dioxide a year into the atmosphere, 
more than any other class of industry. 


Sulphur in Coke 

Specifications for the chemical and physical proper- 
ties of metallurgical coke suitable for modern iron 
and steel making have been tightened up in the 
course of years, and coke oven works must provide 
themselves with coal well enough cleaned—mostly in 
their own washeries—to keep sulphur in pig iron and 
steel at the required minimum. 

The gas industry has no cleaning plants under its 
control, but depends for the quality of the supply of 
carbonizing coal entirely on the National Coal Board. 

To comply with the provisions of the Clean Air 
Act, notably those relating to smoke control areas, 
much of the 19 million tons of unprocessed coal 
burned annually in open grates will have to be 
replaced by gas coke including a portion of the so- 
called premium fuels. Gas coke as at present supplied 
does not find favour with many householders. Although 
it fulfils the law’s requirement of smokelessness, there 
are grave objections to its ash content which in part 
at least militates against ready ignition and fire main- 
tenance. In order to overcome the public’s reluctance 
to accept gas coke, the coal used in its manufacture 
should be much more drastically freed of its impurities. 

Such cleaning will automatically reduce the content 
of sulphur which is particularly objectionable since its 
oxides are discharged from millions of chimneys at 
low level. 


Aa 


Washery Discard 

Coal washing broadly involves the separation into 
clean coal and “‘dirt’’ possibly preceded by removal of 
fine dust. The dirt is discarded and tipped on spoil 
heaps, which disfigure the countryside by their un- 
sightliness. ‘This refuse consists of shale, much of it 
carbonaceous, some coal and pyrites. Many spoil 
heaps have been on fire for years emitting tarry and 
sulphurous fumes. 

To halt the further extension of this nuisance the 
Clean Air Act makes a mine owner, i.e. the National 
Coal Board, guilty of an offence if he does not employ 
all practicable means for preventing the combustion 
of deposited refuse or the emission of smoke and fumes 
therefrom. 

The loss of tonnage of material already mined and 
brought to the surface has, quite naturally, always 
lent support on economic grounds to the coal industry’s 
objection to thorough cleaning. But it should be 
realized that the refuse accruing at the rate of 40 
million tons a year will be equivalent in potential 
heat value to 10 million tons of “‘saleable” coal. By 
allowing more ‘‘middlings”’ to go into the refuse and 
thus aisring its calorific value, this material could be 
burned under controlled conditions, as is done on the 
Continent in plant designed for the purpose. ‘Thus 
on the one hand, much cleaner coal could be obtained 
for gas coke making and on the other the more con- 
centrated sulphur oxide content of the combustion 
gases could be more readily made amenable to treat- 
ment and the incombustible residue left would be 
inocuous in the spoil bank. 

Admittedly, colliery refuse is a very poor raw 
material for acid manufacture, but it is available free 
of charge and the higher plant and operating costs 
involved should be set against the value of imported 
brimstone and pyrites which in 1958, a low-cost year, 
amounted to £5:05 millions. 


Sulphur in Petroleum 

As in coal, the sulphur content of petroleum varies 
widely according to its origin from 0-05 per cent for 
some Pennsylvanian to 5 per cent for certain Texas 
crudes. Crude oil from Kuwait, the largest supplier 
to the U.K. contains 2:6 per cent and crude from 
Iraq, the second largest, 2:2 per cent sulphur. Taking 
a mean of 2-5 per cent the sulphur in the 34 million 
tons of crude oil imported into this country in 1958 
is of the order of 850,000 tons. ‘The great bulk of the 
products from this crude is used as fuel. The dis- 
tillates, motor spirit, kerosine, diesel and gas oil, are 
refined by extracting more or less sulphur compounds 
or, of late, actually elemental sulphur, from them, but 
about 70 per cent of the sulphur is concentrated in the 
distillation residue which amounts to 20 or 30 per 
cent of the feed stock. This residue is burned as 
liquid fuel. The discharge of more than a million tons 
of sulphur dioxide liberated from it poses a serious air 
pollution problem, made more acute by the rapidly 
expanding usage of oil fuel and the steadily rising 
sulphur content of crude oil supplies. 

The obvious initial step in removing the pollution 
of the atmosphere by sulphur oxides is to remove as 
much sulphur as possible at the points of fuel produc- 
tion, the collieries and the oil refineries. This is done 
with coal to a certain but inadequate extent. Like- 
wise, removal of sulphur from petroleum has so far 
been limited to lighter, distilled products. Results of 
researches into methods for extending this practice to 
heavy fuel oils are, for commercial reasons, not widely 
published. ‘The modern catalytic cracking processes 
should manifestly be amenable to sulphur elimination. 
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The liberation of hydrogen and gaseous hydrocarbons 
inherent in these processes presents the opportunity 
for hydro-desulphurization by which sulphuretted 
hydrogen is formed, a gas from which elemental 
sulphur has been made for many years. 


Responsibility for Sulphur Pollution 

The relative responsibility of fuel purveyors may be 
summarized as follows: 

Coal, in spite of contraction of demand, is still and 
will remain for long our principal primary fuel. 
Nearly all the sulphur in it for whatever purpose the 
fuel is utilized will find its way into the air with the 
exception of a small proportion left in the ashes. Much 
of the sulphur could be eliminated at the source by 
the application of more extensive and more thorough 
cleaning. 

The energy provided by the electricity supply in- 
dustry for power, heating and lighting does not con- 
tribute to air pollution of any kind, but the generating 
partner of that industry which will soon consume one 
quarter of the output of the mines, is responsible for 
the emission of sulphur oxides in high concentration 
rom relatively few point sources. 

The gas industry, bound by statute, extracts nearly 
all sulphur from raw gas in form of marketable spent 
oxide, but it is still faced with the problem of corrosion 
of consumers’ appliances by the residual “‘organic”’ 
sulphur. 

The industry’s solid product, gas coke, of necessity 
emits sulphur oxides on combustion. In that respect 
it depends on the degree of cleaning applied to gas 
coal by the National Coal Board. In total gasification 
now being introduced, all sulphur is converted to 
sulphuretted hydrogen which can be treated on con- 
ventional lines for conversion into elemental sulphur. 

The coking industry is obliged to clean the coal it 
turns into metallurgical coke so as to meet with the 
demands for sulphur-free iron and steel. Some of the 
sulphur remaining in the coke is recoverable from 
blast furnace gases, but will get into the atmosphere if 
burned without such treatment. 

There is little hope for a diminution of sulphur 
emission by general industry. Large manufacturing 
units may have to take certain measures on account of 
their size or for the protection of their own plant or 
products, but small or medium sized factories can do 
little more than press for the supply of low-sulphur 
fuels. 

There remains the householder, flat and office 
buildings and “‘institutions.”’ ‘They are entirely in the 
hands of the suppliers of fuels and cannot avoid 
sulphur pollution if they are using solid—whether 
smokeless or not—or liquid fuels. 


Remedies 

The Electricity Commissioners, in the early 1930s, 
gave their consent for the building of power stations 
in inner London only on condition that sulphur oxides 
should be scrubbed out from the flue gases. The system 
installed in Battersea uses large quantities of ‘Thames 
water for washing the gases, returning the effluent to 
the river. 

A modified Battersea process is in operation on the 
oil-fired Bankside station. The extension of the 
existing station to the full designed capacity is now 
in course of construction, the old obsolete one on the 
same site and not fitted with flue gas treatment having 
been demolished. 

In the Fulham station a non-effluent process was 
used, in which the acid in the gas was neutralized 


with chalk, devised to yield calcium sulphate (gypsum) 
of reasonable purity. The Fulham plant was of high 
efficiency, but was shut down during the war for 
security reasons and not restarted. 

A process investigated during the last twenty years 
is now in operation in a pilot plant in Nottingham. It 
uses ammonia liquor for neutralization and _ yields 
ammonium sulphate and some subsidiary by-products 
including sulphur. 

All these processes succeed in preventing flue gas 
sulphur from being emitted into the atmosphere. 
Their main characteristics may be summarized as 
follows: 

The Battersea/Bankside method depends on the 
capacity of a large river to keep the reaction product 
in solution. After the completion of Bankside satura- 
tion of the Thames will be reached. There is no other 
river in the country with an adequate flow to allow 
air pollutants to be discharged into it without further 
impairing the purity of the water. River Boards 
understandably dislike to see the air being cleansed 
and their water courses used as a sink for the con- 
taminating material. 

The Fulham process requires an adequate supply of 
chalk or lime which is obtainable in many districts. 
Its product, calcium sulphate, is wanted as an additive 
to cement. It is finding a use in agriculture, notably 
in Sweden, Holland and America. 

The ammonia process is restricted by the amount of 
this neutralizing agent available trom the gas and 
coking industry and synthetic ammonia plants. 

So, all the washing processes have their limitations. 
The objections raised to flue gas washing on the score 
of cooling the gases and thereby lowering their buoy- 
ancy can only be accepted if the washing is not 
adequate and the descending plumes still contain 
appreciable amounts of acid. | 

From the foregoing it becomes manifest that the 
real need is for intensive research coupled with inven- 
tiveness to evolve a system for the dry removal of 
sulphur from the combustion products of power 
stations which, due to the magnitude of their operations, 
are the only fuel users to whom such methods could 
and should be applied. 


Sulphur Economics 

All the parties concerned in the supply and large- 
scale consumption of fuels express and show their 
sincere willingness to help in the great work of keeping 
the air clean, but plead excessive cost to them and 
their customers as the reason for their inability to do 
enough. Reliable detailed estimates of the cost of 
carrying out these reforms if ever made, have never 
been made public. Whatever the result of such calcu- 
lations it will be found that the cost will be within that 
of the damage done. 

The Beaver Committee judged that the nation pays 
for air pollution in direct costs and loss of efficiency 
£250 million a year, not counting the cost of fuel 
wasted, and without including damage to health of 
man and beast, much of which is due to sulphur acids. 
This estimate is already considered to be too low. 

There will be a certain return on the credit side 
from sulphur recovered, particularly from petroleum 
products and spent oxide. In order to assess the value 
of this realistically the world demand and production 
of sulphur must be considered. After the shortage in 
1951, followed by a rise in production and then a drop 
in demand due to the trade recession in America, the 
consumption of sulphur in 1958 was 74 million tons. 
Some old sulphur domes may be nearing the end of 
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their economic life, but new sources are being devel- 
oped, such as those of native (Frasch) sulphur in 
Mexico and the Freeport off-shore plant at Grand 
Island. The new natural gas field at Lacq in France 
has begun extraction of sulphuretted hydrogen and 
its conversion to sulphur, with a projected annual 
output of 14 million tons. 

It is estimated that world demand for sulphur in 
five years time will be more than 10 million tons a 
year. The steady growth of the chemical industry 
will absorb increasing supplies of sulphur and _ its 


compounds. ‘To raise food for the populations of 
under-developed countries enormous quantities of 
fertilizers will be needed, mainly superphosphate and 
ammonium sulphate, all depending on sulphuric acid 
for their manufacture. 

A close study of all these economic factors is urgently 
called for. 

The Clean Air Act has put the country well on the 
way to clear the air of its visible impurities. The next 
step should be the purging of the atmosphere of its 
invisible and insidious poisons. 
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DIESEL-OIL COMBUSTION PRODUCTS : 


EFFECTS OF IGNITION 


PROMOTING ADDITIVES ON NITROGEN OXIDES AND 
CARBON MONOXIDE CONTENT 


C. PALEARI and F. RENZANIGO 


Stazione Sperimentali per 1 Combustibilt, Italy 


SUMMARY: This paper gives the results 
of a series of experiments on the effects 
of an organic nitrate base additive on the 
nitrogen oxide and carbon monoxide 
content of diesel exhaust gases. The 
additive was shown to influence the 
nitrogen oxide content only when running 
at minimum speeds. The tests  per- 
formed also showed that nitrate base 
additives are particularly efficient in 
eliminating carbon monoxide when low 
cetane number gas-oils are used, especi- 
ally if the engine runs at high load. When 
the fuel oil ignition properties are such as 
to meet engine demand, the use of these 
additives is more or less superfluous. 


Introduction 

The composition of exhaust gases is currently a 
subject of extensive investigation, for these gases play 
a major role in air pollution. It is therefore desirable 
for wider knowledge to be acquired on the relation 
between this composition and the characteristics of 
fuels used. 

Since ignition promoting additives can be used with 
diesel oils, it has occurred to us that a useful purpose 
would be served by determining to what extent the 
presence of such additives can influence exhaust gas 
composition. 

In this note the results are submitted of a first series 
of experiments performed in our laboratories on the 
effects of an organic nitrate base additive on the 
nitrogen oxides and carbon monoxide content of 
exhaust gases. 

Our attention was focused on the nitrogen oxides 
content because of the fact that ignition promoting 
additives, in that they modify combustion patterns, 
indirectly influence the quantity of these oxides in 
exhaust gases. 

The influence of these additives from the angle of 
their being a chemical source of nitrogen oxides, 
instead, is quite negligible, since they are used in 
extremely low quantities. 

The ignition promoter used was an amyl nitrate 
base product marketed as D.B.36, and referred to in 
our note as A.N. 

Research on the influence of additions of this and 
other promoters on the ignition properties of various 
gas-oils has been reported on in a previous paper.! 

Two gas-oils with a widely different chemical com- 
position were used as fuel: a paraffinic, relatively high 
cetane number gas-oil and a naphthenic, low cetane 
number gas-oil. 

The specifications of these gas-oils ‘‘with,” 
without the additive, are given in Table I. 

Tests were performed with a C.F.R. F.5 engine 
coupled to a General Electric electrical dynamometer 
brake. The engine was equipped with a model 
EC.1 Solartron electronic ignition advance and delay 
detector. 

The C.F.R. F.5 is a pre-chamber diesel engine, 
oftering a wide range of adjustment and control of the 


and 


Table I 
Naphthenic- 
Paraffinic aromatic 
Clear G.INie. | 3 53-0 39:0 
C.N.+0-25 A. N. per cent 62-0 40-5 
C.N.+1-0 A.N. per cent 73-0 46:5 
(extrap) 
C.N.+2°5 A.N. per cent — Dio 
Diesel (index) ... ane oy) 38:8 
Specific gravity at 15°C. Be 0-845 0-876 
Aniline point °C. my eae 66-6 54-0 
Distillation: start 202°C 220°C 
per cent per cent 
Vol, distilled at225°", 2h: 5 — 
3 DOO? 9 ra a2 16 
- of A een 49 58 
ce ce BOUT ih son 6S 82 
ms m2 325° 83:5 — 
ne . SOOGir ax 925 94 
End point oa sa -— 342-C 
Total distillate ta ~ —- 97-5 
Percent. Percent 
Residue on me ” 7°5 2-5 
Sulphur i ae he O92 0-73 
Conradson residue 0-19 0-27 
Corrosion test ... [2 Pe? 





compression ratio, advance, pump delivery, injector, 
water and oil temperature, and suction air. 
The operation conditions, which were unvaried 
throughout all the tests, are given in Table II. 
Table II 


Cooling water temperature .. 100°C 
Injector temperature ... 38°C 
Aspirated air temperature 66°C 
Oil temperature 50°C 
Compression ratio 13:0 


The exhaust gas nitrogen oxide content was assayed 
by the phenoldisulphonic acid method described in a 
previous note.2 

The nitrogen oxides formed by reaction of oxygen 
with nitrogen and hence contained in the exhaust gas 
may be the following: NO nitric oxide, N2O3 nitrous 
anhydride, NO», nitrogen dioxide, .N,O4 nitrogen 
tetroxide. 

NO, N2O3 and NQOz2 are so closely related that 
these oxides are rarely considered separately. 

NO oxidates rapidly in the presence of O2 to NO»; 
N»,O3 in the gaseous state is almost completely dis- 
sociated into NO and NOs, nitrogen dioxide dissolves 
in cold water forming equal parts of HNO3 and 
HNO). 

Since the absorbing solution used in the phenoldi- 
sulphonic acid method contains an oxidant (H2O2) 
all the nitrogen oxides contained in the exhaust gas 
are assayed in the form of nitric acid. ‘These oxides 
are then expressed as NO» in p.p.m. 
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The samples are drawn off into bottles or flasks 
through a stainless steel valve located in the end of 
the flexible exhaust pipe. 

Although somewhat laborious, this method of deter- 
mination gave satisfactory results. 

In addition to the nitrogen oxide content, assays 
were made with Orsat’s apparatus of the CO, CO 
and Op, content of exhaust gas in order to provide a 
more comprehensive general picture of its composition. 
Influence of engine conditions, gas-oil specifica- 

tion and presence of additives on the 
nitrogen oxide content. Influence of the 
fuel/air ration (F/A). 

The first set of tests was made to study changes in 
the exhaust gas nitrogen oxide content with the engine 
running on clear gas-oil and varying fuel/air ratios. 
The engine was kept constantly at a speed of 900 
r.p.m. while the output varied with the fuel/air ratio 
from minimum to maximum. 

These running conditions with constant speed and 
variable fuel/air ratio are fairly close to actual diesel 
engine service conditions, which unlike petrol engines, 
operate with widely varying load over a fairly narrow 
range of speeds. 

In Arabian gas-oil (see Fig. 1) the nitrogen oxides 
content rose quite appreciably with higher fuel/air 
ratios until it reached a maximum. A further rise in 
the fuel/air ratio to values tallying with maximum 
output, instead, brings about a rapid decline in the 
nitrogen oxide content. 

With aromatic gas-oil (see Fig. 1) there is likewise 
a very considerable change, of similar pattern, in the 
nitrogen oxide content at varying fuel/air ratios. In 
this latter case, however, the curve could not be 
completed because of low fuel/air ratios (and at 900 
r.p.m.) the bad ignition quality of the gas-oil under 
test no longer allowed the engine to run properly at 
the compression ratio previously fixed. 

The pattern of these curves can be explained in the 
light of the fact that the formation of nitrogen oxides 
is generally facilitated by high temperatures and 
excess oxygen, and that it always depends on the 
conditions under which the gas-oil combustion takes 
place (combustion temperature and pressure, fuel/air 
ratio, ignition delay, etc.). 

The conditions most propitious to the formation 
of nitrogen oxide rarely occur simultaneously: when 
(in idling conditions) the low fuel/air ratio results in 
considerable quantities of oxygen, but since the tem- 
perature is fairly low (see Table III) it does not 
suffice for complete combustion. 


Table III 
Mean prechamber temperature 


Fuel! Temp. 
air Vapi ae 
ARABIAN GAS-OIL 
Clear 0-027 600 405 
0-073 900 685 
a per cent AN... 0-027 600 405 
0-026 740 450 
0-068 900 695 
VENEZUELAN GAS-OIL 
Clear 0-032 600 380 
0-074 900 630 
aieper cent AN... | 0-031 600 410 
0-030 690 430 
0-074 900 685 


P.P.M, of NO, 














0,02 0,04 0,06 0,08 
FUEL/AIR RATIO 


With heavy loads the engine temperature increases 
notably (see Table III) but the fuel/air ratio has 
likewise increased and a gas analysis reveals a minimum 
quantity of oxygen while a certain amount of carbon 
monoxide and free carbon can already be noted. 
These conditions are unpropitious to the formation 
of N> oxides. 

The best conditions are intermediate, as shown by 
the test results given in Fig. 1. 

Effect of additives.—In the light of the foregoing 
conclusions on variations in the nitrogen oxide content 
depending on engine running condition variables, the 
second set of tests was devoted to investigating the 
quantity of nitrogen oxides in relation with the 
chemical composition of the gas-oil used and whether 
or not it contained organic nitrate base additives as 
ignition promotors. 

The tests were performed mainly at three different 
speeds, 600, 900 and 1,150 r.p.m. with all other con- 
ditions constant for all three speeds except the load 
which, at the same fuel/air ratio, varied with the 
type of gas-oil used. 

The first set of tests, taken with the results of some 
other preliminary trials, had shown that running at 
a constant load would have meant that for the same 
engine speed, the fuel/air ratio would have had to be 
different for each type of gas-oil; among other things 
it had emerged that even slight variations in the fuel/ 
air ratio caused more appreciable changes in the 
exhaust gas composition than those engendered by 
keeping the fuel/air ratio unvaried and at the same 
time allowing slight output changes. 

Tests were also made with larger quantities of 
additive than those habitually employed in order to 
study their effect better. 

The analysis data of these reports are recapitulated 
in Tables IV and V. They refer to two clear gas-oils 
with additive content of 0:25-1-0—2:-5 per cent. The 
figures given in those tables were corroborated by 
repeating the tests several times. 
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The deductions that can be made from ‘Tables IV 
and V are: (1) With paraffinic gas-oil, the nitrogen 
oxide content at 600 r.p.m. and fuel/air ratio or about 
0-026 at idling, rises as the quantity of additive 
increases, from values around 375 p.p.m. to about 
490 p.p.m. 

At 900 r.p.m. with a fuel/air ratio of about 0-067 
with maximum load, the nitrogen oxide content 
remains more or less constant, at increasing additive 
quantities, around values between 330 and 370 p.p.m. 


Table IV 
Nitrogen Oxides Content (p.p.m. of NO») with 
Arabian Gas-Oil 























Speed:t:. p.m) «.. 600 900 1,150 
Fuel/air ratio .. 0-026 0-067 0-067 
Clear gas-oil C.N. 53-0 395 o34 405 
Gas-oil 0-25% A.N. ... Sid. 331 392 
Gas-oil 1:0% A.N. 478 347 407 
C.N. 73:0 
Gas-oil 2:'5% A.N. C.N. 484 368 398 
Table V 


Nitrogen Oxides Content (p.p.m. of NO») with 
Venezuelan Gas-oil 









































Speed r.p.m.. +. 600 900 [150 

Fuel/air ratio ... 0-030 | 0-074 | 0-074 

Clear gas-oil C.N. 35-0 130 345 368 

Gas-oil 025% AN. 177 350 282 
C.N. 40-0 

Gas-oil 1:0% A.N. 234 325 228 
C.N. 46-5 

Gas-oil 2:5% A.N. 405 291 337 


C.N..57°5 


The same statement applies to the tests at 1,150 
r.p.m. with a fuel/air ratio of 0-067, where the content 
ranges from about 390 to 410 p.p.m. 

(2) With aromatic gas-oil at a minimum of 600 
r.p.m. and fuel/air ratio of 0-030, there is still a 
decided upward trend in the nitrogen oxide content 
as the additive content rises. However, the figures 
are always lower than in the case of paraffinic gas-oil 
and fluctuate between 130 p.p.m. and 405 p.p.m. 
This is due to the bad ignition properties of aromatic 
gas-oil which are particularly troublesome at minimum 
speeds. 

With maximum load at 900 r.p.m. and a fuel/air 
ratio of 0-074 the nitrogen oxide content tends to 
remain constant, with fluctuations between 290 and 
390"p.p:ma. 

A similar trend was found in maximum load tests 
at 1,150 r.p.m. with. fuel/air ratio of 0-074, the 
quantities fluctuating between 280 and 370 p.p.m. 

Generally speaking, the effect of the additive content 
on nitrogen oxide content is apparent with both gas- 
oils when running at minimum speed. It is, indeed, 
only under these conditions that rising quantities of 
additive are accompanied by higher nitrogen oxide 


content: this fact can be explained, since the presence 
of the additive diminishes the ignition delay and 
upgrades fuel efficiency, hence the presence of excess 
oxygen leads to higher temperatures. 

At high loads, when engine running conditions are 
already in themselves more favourable to combustion, 
the effect of the additive on the NO» content is prac- 
tically negligible. ‘The quantities found are always 
below the maximum contents noted at minimum load 
(600 r.p.m.) evidently because the smaller amount of 
free oxygen (richer mixture) and perhaps the shorter 
combustion time are of influence. 

The aromatic gas-oil test results could not be 
repeated as satisfactorily as those made on the 
paraffinic gas-oil. 

Actually the engine running conditions, suitable for 
paraffinic gas-oil tests, were in many cases not such 
as to allow proper running on aromatic fuel and 
consequently the nitrogen oxide content appears low 
because of low combustion temperature (see Table 
III) and, in some cases, because of missing strokes 
(misfiring). 

Table III gives the combustion temperatures, which 
show that for naphthenic gas-oil, with or without 
additive, temperatures tend to be lower than those 
recorded with the paraffinic oil. This difference is 
especially evident at minimum speeds and as already 
remarked, the relative nitrogen oxide contents noted 
with aromatic gas-oil are notably below those noted 
with paraffinic gas-oil. 


Effect of additives on the exhaust gas carbon 
oxide content 

These tests were performed at 900 r.p.m., the fuel/ 
air ratios being close to those for maximum output. 
Actually, while at low engine loads (idling) incom- 
plete combustion is usually characterized by unburned 
or by oxidized hydrocarbons (whitish-blue fumes), 
when the engine is running at top speed incomplete 
combustion is characterized by CO and free carbon 
(black fumes) as well as traces of unburned hydro- 
carbons. 

Additives have a very weak effect on Arabian 
gas-oil. 

At maximum load, with the engine turning over at 
900 r.p.m. and a constant fuel/air ratio of about 
0-068, giving a practically correct mixture, a 0-25 
per cent additive content is not successful in eliminating 
the presence of CO (see Table VI). 

If the fuel/air ratio is somewhat reduced to about 
0-065 at 900 r.p.m. with the same output, the CO 
content in clear gas-oil already drops to practically 
nil (see Table VI). 

If the fuel/air ratio is raised to about 0-071 to 
foster the formation of CO and control the effect of 
the additive on its reduction, then the CO content 
can only be reduced by employing fairly high quan- 
tities of additive (see Table VI). 

The same thing happens with aromatic gas-oil. 

If the fuel/air ratio is maintained constantly at 
about 0-074, even high quantities of additive have 
little influence on the elimination of CO (see Table 
VII). 

When the fuel/air ratio is slightly lowered to values 
in the neighbourhood of from 0-070 to 0-072 at which 
output remains practically unvaried, carbon monoxide 
is reduced by the additive, but only slightly (see 
Table VIT). 

It is known that ignition property promoting addi- 
tives have their effect by reducing the ignition delay 
with an ensuing increase in output; the presence of 
the additive in the gas-oil therefore sums up to the 
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Table VI 


Effect of Additive (A.N.) on the Exhaust Gas 
Composition (at maximum load—900 r.p.m.— 
Arabian Gas-oil) with F/A Ratio Constant 











CO2 Or CO 
per cent | per cent | per cent 
F/A ratio 0-068 
Clear gas-oil 13-1 Ox4 O-7 
Gas-oil+0-25 per 
cent A.N. 12:0 0-4 1-0 
F/A ratio 0-065 
Clear gas-oil a, 12-8 1-0 0-1 
Gas-oil+0-25 per 
cent A.N. h2<0 1-0 Oa 
F/A raTIO 0-071 
Clear Gas-oil a2 12-4 0-5 3) 
Gas-oil+0-25 per 
cent A.N. E2°4 0-0 3-2 
Gas-oil+ 1-0 per 
cent A.N. 12-0 0-4 1-8 
Gas-oil+ 2-5 per 
cent A.N. 12-3 0-2 0-9 


possibility of reducing the fuel/air ratio, while main- 
taining unchanged output, to foster CO elimination, 
as has been seen in the foregoing. 


Table VII 


Effect of Additive (A.N.) on the Exhaust Gas 
Composition (at Maximum Load—900 r.p.m.— 
Venezuelan Gas-oil) with F/A Ratio Constant 





CO> O2 CO 
per cent | per cent | per cent 
F/A Ratio 0-074 
Clear Gas-oil 10-8 0-0 3-0 
Gas-oil-+0:25 per 
cent A.N. 12-5 0-0 2-0 
Gas-oil+ 1-0 per 
cent A.N. Z| 0-0 2°8 
Gas-oil+2:5 per 
cent A.N. Licey 0-0 2°9 
F/A ratio 0:070-0-072 
Clear gas-oil seh 13-6 0:3 Ze 
Gas-oil+0-25 per 
cent A.N. 13-7 0-4 13) 
Gas-oil+ 1-0 per 
cent A.N. 13-8 0:3 1-4 
Gas-oil+ 2:5 per 
cent A.N. 14-0 0-3 1-5 


It can thus be concluded that the action the additive 
has on the carbon monoxide content occurs in two 
ways: (1) directly—improving the combustion effi- 
ciency; (2) indirectly in that for the same output it 
allows using a lower fuel/air ratio. 

When both of these effects are exploited the drop 
in CO is appreciable. 


~ 


This is proved by the figures given in Tabie VIII 
giving some typical exhaust gas analyses for minimum 
and maximum running conditions with both gas-oils. 

In observing the figures shown in this table for tests 
at 900 r.p.m. where the fuel/air ratio has been lowered 
with the changeover from clear to additive gas-oil 
but at the same output, it can be seen how this reduc- 
tion, made possible by the presence of the additive, 
permits considerable reduction in the CO content. 


Table VIII 


Effect of Additive (A.N.) on the Exhaust Gas 
Composition (at Maximum Load—900 r.p.m.) 
with F/A Ratio Changed 





CO, O> CO NO? 
Gas-oil per per per | p.p.m. 
cent cent cent 
ARABIAN 
Clear—F/A ratio 0-096 | 12-1 0-7 2:4 345 


+0-25 per cent A.N.— 


F/A ratio 0-067 P24 Pe4 0-7 331 


VENEZUELAN 
Clear—F/A ratio 0-074 | 11-0 0:6 4-4 345 
+0-25 per cent A.N.— 

F/A ratio 0-070 12-6 0:8 1-7 350 


It is also interesting to note from Table VIII that 
with aromatic gas-oil the additive has more noticeable 
effects because this fuel has poorer ignition properties. 

Indeed, there is a special call for additives in those 
low cetane number gas-oils which demand high fuel/ 
air ratios to give maximum output, and thus produce 
high CO exhaust gas. The nitrogen oxide content 
under these conditions does not, evidently, change 
much. 


Conclusion 


Certain quantities of nitrogen oxides in diesel engine 
exhaust gases depend both on the gas-oil character- 
istics and on the engine combustion conditions (com- 
bustion temperature, fuel/air ratio, etc.). 

With all the gas-oils (clear and with additive) used 
for the tests described, the highest content of the above 
oxides was found when running at intermediate loads. 

The additive was shown to influence the nitrogen 
oxide content only when running at minimum speeds. 

The tests performed also showed that nitrate base 
additives are particularly efficient in eliminating 
carbon monoxide when low cetane number gas-oils 
are used, especially if the engine is run at high load. 
When the fuel oil ignition properties are such as to 
meet engine demand, the use of these additives is 
more or less superfluous. 
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PERFECT COMBUSTION: ESSENTIAL CONDITION FOR 
REDUCING AIR POLLUTION 


Dott. Ing. PILADE RIELLO, Cavaliere del Lavoro, Italy 


SUMMARY: The paper discusses the 
requirements for smoke-free combustion 
in an oil-fired boiler unit. The results of 
a series of tests are described. A new 
form of refractory system is described 
which, being of lighter construction, 
increases the speed with which the com- 
bustion chamber reaches working tem- 
perature, 


Air pollution, as an air contamination of a certain 
degree of concentration may be considered.an uninter- 
rupted phenomenon which, however, under particular 
conditions, such as increasing effluents due to various 
combustion processes (heating installations, diesel road 
cars, industries) becomes the very well known universal 
phenomenon of smog. 

A very interesting investigation has been carried out 
by the Air Pollution Research Centre of Milan regarding 
this matter. The purpose of the investigation was to 
determine the different values of air pollution of the 
Milan area during the winter and summer seasons. 
The results obtained demonstrated how much the level 
of air pollution is due to heating installations. Indeed, 
unvaried air pollution values being provided by 
industries and road vehicles’ effluents, the balance 
between winter and summer air pollution (2/1) is 
the quota due to the heating equipment. Such a quota 
represents the prevalent reason for winter air pollution, 
while it may be said that it is the most unpleasant 
aspect of air pollution, as it is composed of dirtying 
substances. 

This paper ‘ Perfect combustion, essential con- 
dition for reducing air pollution’, mainly refers to 
the phenomena involving combustion residuals and 
soot coming from chimneys (carbon monoxide and 
cracking products). 

It is indeed well known that air pollution in this 
field is mainly due to cracking products coming from 
chimneys more than SO, efHuents which residuals, 
on the other hand, are easily dissipated in the air. 
Dark smoke and soot flowing from heating equipment 
are, we can say, the most important factors causing 
air pollution and even more if we consider they may 
absorb sulphur dioxide and other harmful and 
vexatious substances which may be inhaled. 

Air pollution in this field may be caused by solid or 
liquid fuel and is mainly due to irrational design, bad 
operation of heating equipment or not using proper 
fuel. It is important, in any case, to note that on fuel 
oil heating equipment soot emission is not so very 
important as for heating equipment using solid fuel. 

This is evident if we consider that, independently 
from agglomeration and condensation phenomena, the 
small particles of soot produced bv fuel oil combustion, 
have a size of approximately 4 if compared with the 
fuel drops. While, on the other hand, particles of soot 
produced by solid combustibles reach a size of 4 to 4 of 
an inch. 

Through the analysis of the main factors of com- 
bustion phenomena (fuel temperature, atomization 
degree, combustion degree of atomized fuel, air 
combustion time, combustion chamber temperature), 
results show that the most important factors to be 
considered. are the fuel atomization degree and 
combustion chamber walls temperature. 


Indeed, it is well known, that soot is originated by 
cracking distillation phenomena to which fuel is 
submitted during the oxidation process. 

Oil particles derived by the atomization process of 
the fuel oil burner run through a trajectory, having a 
different inclination, inside the combustion chamber; 
during such a trajectory, the small fuel drop is sub- 
mitted to the oxidation process, which is as fast and 
complete the smaller it is and the higher the com- 
bustion chamber temperature. 

If these two conditions are not accomplished the 
small fuel drop flows out of the combustion cone formed 
by the burner and through a cracking distillation 
process becomes a carbon residual. 

It is also important to consider the fact that in these 
processes sulphur trioxide and steam act as agglomera- 
tion and condensation centres. 

The elimination of the steam is not possible as it is 
an essential part of combustion gas while the sulphur 
trioxide is only an “ occasional’’ component as it 
depends on the particular structural characteristics of 
the combustion chamber. 

Such a compound is formed inside the combustion 
chamber owing to catalytic oxidation of sulphur 
dioxide; catalytic agents in this case are the metal 
boiler surface and the combustion temperature. It is 
formed in small quantities (0-002—0-005 per cent of 
combustion gas), sufficient however to raise the smoke 
dew point, that is, to create a soot agglomeration 
centre. ‘Through a proper adjustment of the above- 
mentioned factors a remedy to such inconvenience may 
be reached. Good atomization and a sufficiently 
high temperature of the combustion chamber walls 
are generally factors able to limit the above-mentioned 
phenomena. 

Other elements like a properly shaped combustion 
chamber as well as a proper chimney draught offer 
the engineer a solution. 

What is above mentioned has been confirmed by 
experience, and practical tests on installations made 
during the period covering the past ten years of 
activity as well as by the results obtained from industrial 
and domestic heating equipment. 

Regarding this, the attention of the reader is called 
to a set of experimental tests carried out in a heating 
installation located in a Riello plant—Legnago (Italy). 
Such tests were carried out with a view to indicating 
how important it is to have a proper adjustment of the 
above-mentioned combustion factors especially con- 
cerning soot formation. 

The first set of experimental tests was made on a 
heating installation plant including a warm water 
boiler (normal rating 948,000 B.T.U. per/hr) with 
combustion chamber protected by normal refractory 
bricks sealed with refractory concrete. 

The installation was operated with an automatic 
fuel oil burner (Riello type C2P). The chimney had 
the following size: height 26 ft, rectangular section 
Ltt ans 2 ate. 

The natural chimney draft had been augmented 
by an electric automatic blower, set to operate when 
the burner started and turn off as flame brightness 
showed perfect combustion. 

The data on oil-fuel used are as follows: 

Fuel oil viscosity 12°E at 122°F; 
Density 19,03 A.P.1.; 
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Low heat content (about 164,500 B.T.U./Imp. 
gal.) ; 

Sulphur 3-2 o/o; 

Preheating temperature 158°F; 

Fuel oil consumption 6-7 gal per hr; 


Tests have been carried out to determine the 
following variables: 

(a) combustion gas temperature; 

(b) carbon dioxide content (percentage) ; 

(c) water temperature in the boiler. 


The determination of combustion gas has been 
carried out to obtain reference data about the 
possibility of formation of condensation centres inside 
the chimney so three pairs of electric thermocouples 
were placed at points (a), (b), (c) (see Fig. 1). 

Measurements of carbon dioxide have been taken 
as indication of combustion efficiency, for this purpose 
an ORSAT apparatus (absorbing type) has been 
employed with 3N of KOH. 

The water temperature in the boiler has been taken 
within the limits indicated for each set of experimental 
tests, turning on and off the fuel oil burner by controlling 
thermostats. 


] - Experimental heating installatior 


The soot quantity has been referred to the fuel 
quantity consumed in one hour so as to make results 
obtained, as far as possible, independent from oil 
burner operation periods. ‘To make calculations 
easier figures have been multiplied by 104. Soot 
collection has been made as specified: 


At chimney top there had been installed a plate 
having raised sides, the diameter of which plate was 
about 17 ft (see Fig. 1). Collection of soot was 
periodically made, dried in a stove at 230°F, then 
directly weighed. 

The use of an air cleaner has not been considered 
in this paper as it is outside the subject examined, 
which has been limited to the study of soot elimina- 
tion at its source. 

Experimental tests have been carried out only 
under favourable meteorological conditions (no 
wind, no rain, temperature over 32°F). 

Before each set of tests took place the chimney 
and boiler were carefully cleaned. 


In the first set of experimental tests, combustion 
was controlled so that there was no visible smoke at 
the chimney-top. Table | reports the results obtained, 
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TABLE 1 

Smoke temperatures (°F) CO. Water temp. | Soot weight x 104 
Tests ss == aes in the boiler | -————— - 

A B C A B C (°F) fuel weight 
Ist 464 450 383 oF 78 4-6 140-158 17-0 
2nd 446 430 370 8:5 6-8 4°5 140-158 13-5 
3rd 455 437 374 92 ve? 4-8 140-158 Wera4 

Media = 16-9 





Note.—Data refer to experimental tests lasting 24 hours. 


The same have been carried out during favourable 


meteorological conditions (no wind, no rain, temperature over 32°F). 


























TABLE 2 

Smoke temperatures (°F) CO, Water temp. | Soot weight x 104 
Tests I in the boiler | ———————— 

A B C A B C (Et) Suel weight 
Ist 475 462 389 92 vies) 4-5 158-185 16:4 
2nd 484 467 392 9 v2 4-5 158-185 13"s 
3rd 476 461 392 9-5 V3 4°6 158-185 oe 

Media.="15:1 





Note.—An increase in soot particle diameter has been noted. 


Taking into consideration such a result, to reduce 
the range of the effects the water temperature in the 
boiler was from 140° to 158°F as minimum. 

For this purpose the thermostats were varied on the 
supposition that smoke flow was partially due to an 
incomplete combustion of fuel oil particles contacting 
the insufficiently heated boiler walls. 

Keeping unvaried all other characteristics of the 
installation the results obtained by a second set of 
experimental tests are those reported in Table 2. 

From such a result may be noted a new slight reduc- 
tion of the phenomena sufficient however to demonstrate 
that the way followed was the right one for coming 
very near to the solution of the problem. 

So new experimental tests were carried out by 
further raising the temperature of walls where the 
drops, coming from the atomization cone, fell down. 

The traditional refractory bricks have been removed 
and newly designed refractory bricks have been 
installed (Figs. 2 and 3). The high quantity of 
refractory material required in the traditional instal- 
lation reduces the useful heated surface of the boiler 
and its high thermal inertia makes the boiler wall 
heating very slow. Consequently at the starting of 
operation, combustion conditions are not the best so 
by introducing a refractory system having a reduced 
thermal inertia, most inconveniences may be avoided. 

This new refractory system manufactured by Messrs. 
Riello (Fig. 4) has a very light iron frame of pre- 
fabricated elements of standard size suitable to any 
type of heating boiler, supporting refractory bricks 
half-inch thick which do not require any kind of 
cement or concrete. 





These special bricks present many holes of conical 
section which increase the radiating power of the 
system. 

This solution, it is easy to see, is very different from 
the traditional installation, and makes it possible to 
obtain a quick heating of the combustion chamber, 
so that an ideal combustion condition is reached since 
operation of the oil burner begins with noticeable 
reduction of soot. The results obtained during this 
experimental test are reported in Table 3. 

The comparison of the results obtained from the 


112 


Hil. 37 














TABLE 3 
Smoke temperatures (°F) | CO, Water temp. | Soot weight « 104 
Tests . in the boiler 
A | B | ¢ A B G (°F) fuel weight 
Ist 500 469 410 9:5 7:4 4-8 158-185 8-1 
2nd 507 479 401 10 7-6 5 158-185 9-8 
3rd 488 473 395 10-1 76 4-8 158-185 75 


Media = 8°8 





Note.—Results show a reduction in diameter of soot particles compared with previous tests. 

















TABLE 4 
Smoke temperatures (°F) CO» Water temp. | Soot weight « 104 
Tests = in the boiler 
A B | 6 A B C (°F) fuel weight 

Ist 545 502 416 11-4 8-6 Oe. 158-185 2:5 
2nd 561 509 ays 11:5 9 56 158-185 aa 
3rd 556 509 420 11-8 9 58 158-185 O05 
4th 539 500 412 1] 8-5 5:4 158-185 — 
5th 582 523 431 I1-6 8-6 3:6 158-185 £0 


Media = 0°8 





Note ——To obtain an improvement of combustion conditions (thus maintaining smokeless operation), chimney 
draught has been controlled by an automatic air shutter. To make measurements possible the test time 
has been doubled. 
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Fig. 2 - Traditional refractory bricks Fig. 3 - Newly designed refractory system 
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last set of experimental tests shows how great is the 
influence of the refractory system. 

However carbon anhydride values registered at 
chimney bottom (point A) still show a low combustion 
efficiency (about 75 per cent). Checking again fuel 
heating temperature it was noted that this was too 
low for reducing fuel viscosity to get perfect atomization. 

So heating temperature was raised to 158—167°F 
while combustion air was reduced to values allowing 
a more careful control. These adjustments brought 
the results shown on Table 4. 

A glance at the experiments made brings the following 
considerations: for eliminating soot emission from 
heating installations it is necessary that the oil burner 
be perfectly adjusted. 

From Table | and 2 an improvement in combustion 
conditions and a lower soot emission is noted when 
boiler wall temperature had been increased. 

In the third and fourth set of experimental tests 
better results have been obtained using a new designed 
refractory lining and adopting the adjustments 
mentioned before. 


Conclusions 

At the end of this report concerning one of the most 
important problems of air pollution in which an attempt 
has been made to condense all the most interesting 
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elements which may give a contribution to the solution 
of so important a problem a summary of what 
experience suggests in this field is given: 


The boiler should match the thermal requirements 
of the installation so that its walls may quickly 
reach the right temperature for a good combustion 
process. 

The oil burner should be designed and manu- 
factured to give a perfect atomization of fuel oil 
assuring a correct air fuel mixture. The refractory 
lining should avoid the use of thick bricks to allow 
a fast heating to a red heat in the combustion 
chamber. 

The chimney should be designed with proper 
dimensions to allow the excess air value from the 
boiler to be as near as possible to the theoretical 
optimum. 


Finally, fuel preheating should reach sufficiently 
high temperature to reduce fuel viscosity to obtain 
good atomization. 

While it is thought that the means here suggested 
are a valid contribution to a solution to the air 
pollution problem concerning heating equipment the 
author hopes for suggestions which he is sure will be 
helpful in further improving the situation. 
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FUNDAMENTALS OF SMOKE EMISSION FROM 
LOW-TEMPERATURE FURNACES 


G. UNDERWOOD, D. WATSON, S. G. McCONNELL, M. W. THRING, University of 
She field, Great Britain. 


SUMMARY: The mechanism of smoke 
generation is explained. It has been found 
that neither a reducing atmosphere nor 
smoke are needed to avoid scaling and 
decarburization of steel. There need be 
no smoke pollution from low-temperature 
furnaces, and if the volatiles, can be pre- 
vented from passing through regions of 
high temperature, then carbon formation is 
not likely to be severe, and the smoke can 
be burned at temperatures around 750°C 
to 800°C. Work is also described which 
enables the number of secondary air jets 
and their size, to be calculated for any 
particular furnace using secondary air. 


What is smoke? ‘To the man in the street, smoke is 
something dark that comes out of chimneys, and 
** should not be allowed ”’ when it settles on his green- 
house glass, or on his wife’s newly washed clothes. 
It is not so annoying when he sits in front of his open 
fire, and murmurs “ what difference will my bit of 
smoke make, when so much is being given off at the 
works down the street? ” 

The comments above will be typical in many 
industrial areas, including Sheffield. This is due to 
the special type of work done, such as re-heating of 
billets and bars, and annealing of semi-finished 
articles, where it had been thought for many years 
that a long smoky flame was necessary to avoid exces- 
sive scaling and decarburization of steel. 

Smoke is formed from the volatile matter of coal, 
and is due to incomplete combustion. In coal-burning 
appliances, the volatiles are usually released into a 
region of fairly high temperature, where secondary air 
must be introduced m order to burn them. The 
combustion of this volatile matter is always preceded 
by a certain amount of pyrolysis, both in the liberation, 
and the preheating in the outer regions of the flame. 
The process of combustion hence involves a race 
between the cracking of the hydrocarbons, and their 
combustion with the oxygen of the air. If the temper- 
ature of the flame is high, and the air is not well mixed 
with the volatiles, then carbon formation will be 
severe, since the initially small particles of carbon will 
have had time to agglomerate. If, on the other hand, 
the mixing is very good, and the air is preheated, then 
the combustion will take place very quickly, and the 
small particles of carbon will burn within the confines 
of the flame. 

Smoke consists of two parts, viz., tarry matter and 
solid particles of carbon. Some years ago, it was not 
clear whether the reducing atmosphere in a low- 
temperature metallurgical furnace was the essential 
factor in minimising decarburization, or whether it 
was the presence of particles of carbonaceous matter 
that was effective. Mattocks! showed that neither the 
reducing atmosphere nor the smoke were needed, a 
small excess of air producing no increase in the 
decarburization or the scaling. He also examined the 
combustion of a distillation type smoke, and found that 
there was a lower limit, about 700°C, below which the 
combustion of the distillates would not occur. 
Preston? found that the combustion of bituminous 


coal was smokeless with only 20 per cent excess air, 
giving an oxygen concentration in the flue gases of 
4 per cent, and that the soot formed would not burn 
below about 750°C. 

Gerrard} showed that an “ artificial ’? soot made by 
the pyrolysis of acetylene would not burn at an 
appreciable rate below a temperature of 720°C, and 
that variation in the particle size of the soot had a 
greater effect on the rate of combustion than had the 
temperature. Underwood in an apparatus somewhat 
different to that of Mattocks, found that the volatiles 
distilled from a bed of coal at a temperature of 600°C 
could be ignited and burned with preheated air at a 
temperature of 750°C, and that under these conditions, 
85 per cent of the smoke could be burned in less than 
0-5 seconds using only 60 per cent of the air theoretic 
ally necessary to burn all the volatiles, the smokeburn- 
ing in preference to other combustibles such as methane. 
It was also found that smoke could be ignited and 
burned at a temperature as low as 650°C, although the 
average temperature of the bed of coal was only 
570°C, and that at no time before ignition had the 
smoke been heated to a temperature higher than 
650°C. 

In an investigation by the model technique of the 
mixing of secondary air jets over a fuel bed in coal- 
fired appliances, considering the problem to be that 
of a jet projected into a transverse air stream, Clamp5 
has confirmed that the larger the number of jets the 
greater the entrainment and the higher the combustion 
efficiency. He also gives formulae and worked 
examples showing how the path of the jet can be 
estimated, and it can, therefore, be found whether 
there will be sufficient penetration to cover the fuel 
bed. ‘Two techniques were employed, one in which 
water models were used, photographs being taken of 
dye injected into the jet stream, and another using air 
models with nitrous oxide as a tracer and an infra- 
red gas analyser as the detector. 

It is necessary to know the relationship between the 
smoking tendency of a coal and its analysis, because 
then suitable coals can be chosen for any particular 
appliance. Unfinished work by McConnell® indicates 
that over the range 15 to 40 per cent volatile matter on 
the dry-ash-free-basis, a relationship exists as below: 
Smoke (wt per cent of d.a.f. coal) =0-17 (V.M.—3-4) 

It has also been found that over this range of coals, 
at an air-smoke temperature of 750°C, a fixed percent- 
age of the smoke is burned when a certain proportion 
of the air theoretically necessary to burn all the 
volatiles is admitted ; e.g. 60 per cent of this theoretical air 
always burns about 88 per cent of the distillation smoke 
which would be obtained if no air were used. It is of 
interest to note here that Mattocks and Gerrard used 
thermal precipitators, collecting the smoke on a water- 
cooled aluminium cone, Underwood a water-cooled 
stainless steel filter disc, and McConnell an electrostatic 
precipitator, the last two workers treating all the 
combustion gases to measure the smoke. 

McConnell is also analysing the combustion gases 
by gas-chromatography, one of the few known applica- 
tions of this modern technique to such gases. It is 
known that by using oxygen-free nitrogen as a carrier, 
the gases. Ei,, CO, CH, CoH,, and CO» can ‘be 
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estimated, and that using argon as the carrier, the 
nitrogen can also be determined, but it is hoped that 
in addition to these, by using hydrogen as the carrier 
gas, the saturated and unsaturated hydrocarbons up 
to C4 can be recognized and measured. 

Most coals contain a few per cent of sulphur, which 
will be oxidized when the coal is burned. Wherever 
we can see smoke, then there will be quantities of 
invisible sulphur dioxide, and it has been suggested 
that atmospheric pollution is aggravated by the 
presence of solid soot particles in gases containing 
sulphur dioxide, which might not be such a serious 
pollutant provided no solids are emitted from the 
chimney stack. To test the significance of the argu- 
ment, Watson’ is investigating the reaction between 
sulphur dioxide and coal smoke. 

A continuous supply of a distillation type smoke is 
allowed to react with sulphur dioxide in a heated flue. 
After being collected on an electrostatic precipitator, 
the solid smoke is removed and analysed for sulphur 
content and free acidity. It has been found that 
although the percentage of sulphur in the soot in- 
creases, there is no measurable increase in the free 
acidity, neither is any sulphur dioxide desorbed on 
standing, which indicates that this process cannot 
account for the highly acid smuts produced from some 
chimney stacks. 

We have seen, then, that there need be no smoke 
pollution from low-temperature furnaces, that smoky 
atmospheres are not necessary for the correct treatment 
of the steel, and that if the volatiles can be prevented 


from passing through regions of high temperature, 
then carbon formation is not likely to be severe, and 
the smoke can be burned at temperatures around 
750°C to 800°C. Work is also described which enables 
the number of secondary air jets, and their size, to be 
calculated for any particular furnace using secondary 
air. All the investigations described here were part 
of a programme of extra-mural work carried out for 
the Fuel Research Station at Sheffield University, and 
were supported by financial aid from the Sheffield and 
District Clean Air Gommittee. 
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COAL AND MODERN EQUIPMENT IN RELATION TO ECONOMY 
AND CLEAN AIR 


S. WEINBERG and W. RANDALL, National Coal Board, Great Britain 


SUMMARY : Coal is our main indigenous 
fuel and is the most economical when used 
in the correct appliance. Coal is at least 
as efficient as oil when used in modern 
properly maintained appliances. When so 
used, coal does not create a greater smoke 
problem than oil. Energetic action is 
being taken to control the fines content 
of coal and to maintain more consistent 
quality. A list of typical well-run plants 
is appended. 


In recent times large scale industry has expanded 
only in those countries with large indigenous fuel 
resources. Industrial Britain has relied on indigenous 
coal and will continue to expand and prosper only if 
the advantages and economies of her coal are fully 
exploited. Coal of the right type and of consistent 
quality can be the most economic of all primary fuels 
for steam-raising and space-heating when used with 
the correct appliance. 

By recent Ministerial order industrial concerns 
situated in a smoke controlled area are now permitted 
to use bituminous fuel in modern mechanical coal- 
burning equipment. This is official recognition of the 
fact that mechanical coal stokers properly operated 
comply with the requirements of the Clean Air Act 
just as well as plant using other types of fuel. 

Oil is not indigenous and all our requirements may 
be dependent on external political events. No general 
shortage of crude oil is expected for many years but 
there are the problems of quality as well as of “refinery 
balance”? which could have important repercussions 
on the future price of fuel oils. Oil is claimed to give 
little or no emission of smoke, dust or grit during 
combustion and to be more controllable in this respect 
than bituminous coal. These claims are not wholly 
valid. Coal of the correct size and of consistent quality 
burned in the right type of appliance can be consumed 
without production of smoke and with minimal grit 
emission. The higher hydrogen content of oil makes 
it liable to produce proportionally larger quantities 
of sulphuric acid vapour. At present the Clean Air 
Act is not concerned with sulphur dioxide, but it is 
probably true that sulphur is a greater danger than 
smoke or grit to health and to the fabric of buildings. 

In nearly all cases where before-and-after com- 
parisons of efficiency on the conversion of plant from 
coal to oil burning have been made, the comparison 
has been between outmoded, worn and inefficient coal 
appliances and up-to-date oil apparatus. With the 
proper appliances, burning suitable coal and properly 
operated, it is practically impossible to produce smoke. 
Modern solid-fuel-fired installations give high eff- 
ciency, reliability, labour-saving operation, cleanliness 
in operation, no smell, silent running and full auto- 
maticity including completely enclosed automatic 
delivery of coal and extraction of ash and dust. Many 
hundreds of completely successful and economically 
operated plants fired with coal are as suitable for fully 
automatic control as those fired with other fuels. For 
industrial and other users of fuel who are considering 
the installation of new steam-raising or space-heating 
plant or the modification of their existing firing equip- 
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ment, coal will be found to compare favourably with 
most fuels, both as to cost and as to amenity. 

Oil has its problems: collectors have had sometimes 
to be installed to combat the nuisance arising from the 
emission of highly acidic smuts; trouble has also been 
experienced due to corrosion and the formation of 
deposits on the “‘back-end”’ of plant; chimneys and 
brickwork have suffered from the ravages of the 
gaseous effuents. Much trouble has also been experi- 
enced from smoke emission, particularly on so-called 
oil conversion plants. (Motorists who have followed 
diesel lorries on main roads need no convincing of the 
nuisance of smoke emission). Quite recently one Chief 
Public Health Inspector stated that in his city he had 
experienced more smoke troubles from plant fired by 
oil than from any other type of fuel; another stated 
that he was seriously concerned about the emission 
of smuts. 

The National Coal Board realize that the most 
important problems associated with the use of coal for 
steam-raising purposes are quality and consistency. 
Both factors are of paramount importance where the 
Clean Air Act and economy are concerned. Increased 
productivity in the mines has tended to result in a 
higher fines content, the significance of which in rela- 
tion to combustion and handling equipment is fully 
appreciated by the Board. Energetic action is being 
taken to control the fines content and to supply coal 
more consistent in quality. This will be of inestimable 
value to designers, manufacturers and users of firing 
equipment. It will take time and money, but it is 
the Board’s firm endeavour to keep down prices so 
that coal in terms of cost per therm will be the most 
attractive primary fuel 

In the domestic market the Board is doing all in its 
power to increase the production of smokeless fuels 
for space-heating. This is referred to in another paper, 
“Development of New Smokeless Fuels,’ which 
describes the work in progress to bring new processes 
for smokeless briquetting and the treatment of coal 
from the laboratory stage to that of commercial 
production. 

As previously stated, many coal-fired plants are 
out-moded, dirty and inefficient. There is no doubt 
that if instead of converting them to oil they were 
brought up to date they would fully comply with the 
requirements of the Act and at the same time be as 
economical or even more economical than oil-fired 
plant. For that reason we have made a list (Annex) 
of typical well-operated, clean and efficient coal plants 
in the ranges likely to be of most interest to members 
of this Conference. This list shows various types of 
modern well-operated, mechanically-fired and fully- 
instrumented steam-raising and space-heating plants. 

We have especially requested that these plants be 
made available for inspection, by courtesy of the 
owners, for those members wishing to avail themselves 
of the offer and we hope that as many members as 
possible will do so. The list is fairly comprehensive 
and it should be possible for each individual to make 
a selection having regard to size, type and location. 
Naturally there are very many other similar plants 
and the National Coal Board would be glad to arrange 
facilities for anyone requiring information about 
plants not included in the list. 
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ANNEX 





NAME OF OWNER 
AND LOCATION 
OF PLANT 


Messrs. Lewis Ltd., 


Leicester 


Leicester Corpora- 


tion, Leicester 


Messrs. Marshall 


& Snelgrove, 
Leicester 


Raleigh Industries, 


Nottingham 


Wards Bridge 


School, 
Wednesfield 


Yale & Towne 


Ltd., Wednesfield 


N.C.B. Walsall 


Wood Colliery 
(Baths) 


SMOKE CONTROL 
AREA 


Leicester No. 2 
Exemption granted 


Leicéster No.3 
Exemption granted 


Leicester No. 2 
Exemption granted 


Wednesfield No. 2 


Exemption probable 


TYPE oF BOILER 
AND SIZE 
(1000s p.p.h.) 





Lumby Colonial 
7 


2-6 


No. or 


BOILERS 


Type OF FIRING 
EQUIPMENT 





Ashwell & Nes- 


bitt Underfeed 
Stoker 


Ashwell & Nes- 
bitt Underfeed 
Stoker 


Water 


Ashwell & Nes- 
bitt Underfeed 
Stoker 


QUALITY OF 
FuEL BuRNED 


Donisthorpe 
Untreated 
Smalls 


Naiistone 
Doubles 
Desford Deep 
D.S. Nuts 


Bestwood 
Washed Beans 


—_—_— so | 


Ruston Thermax 
Ruston Thermax 
Ruston Thermax 


Lancashires 
Ruston Thermax 


Sectional 
Colonel 
Heating Boiler 


Bennis Chain 
Grate 
Coking Stoker 


Hodgkinson 
Low Ram 
Bennis Sprinklers 
Bennis Coking 


Ashwell & Nes- 


bitt Iron 
Fireman ALC3 


Bestwood 
Washed Smalls 
Babbington 
Washed Smalls 


Cannock Chase 


Washed D.S. 
Nuts 


Ruston Thermax 
(Vertical) 





Danks Economic 


Sho) 


Ashwell & Nes- 
bitt Iron 
Fireman 





Chain grate 


Mid-Cannock 
D.S. Nuts 


J. Sankey & Sons 
Ltd., Bilston 


Rolls Royce, 
Crew 


Gleniffer Laundry, 


Catford 


Gestetner Ltd., 


‘Tottenham 


Vandervell 
Products Ltd., 
Maidenhead 


Charing Cross 


Hotel, British 
Railways 


Lewisham No. 3 


None 
Exemption probable 


None 
Exemption probable 


Westminster Area 


No. 2 


John Thompson 
Super Economic 
15 
John Thompson 
Super Economic 


John Thompson 


Super Economic 





Battery 





John Thompson 
Chain grates 


John Thompson 
Chain grates 


Hodgkinson 
Low Ram 


West Cannock 
No. 5 untreated 
Smalls 


3d 93 


Penman 
Economic 


12 


Robey Economic 


Oldbury Chain 
grates 





Hodgkinson 


Low Ram 


Hatfield Washed 
Smalls 


Northumberland 


Singles 


=| —<$ — ss CO = 


Danks Economic 
10 
Cochran 


(standby) 
5 


Large Sectional 


Heating Boilers 


Chain grates 


Ivko Underfeed 


Riley Underfeed 


Stokers 


Eastwood 
Washed Smalls 
Donisthorpe 
Singles 


Midland Washed 


Singles 
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ANNEX— continued 





NAME OF OWNER 


‘TYPE OF BOILER 








AND LOCATION SMOKE CONTROL AND SIZE No. oF | Type oF FrrInG QUALITY OF 

OF PLANT AREA (1000s p.p.h.) BOILERS EQUIPMENT FUEL BURNED 
Portsea Hall Proposed Padding- | Ideal Britannia 3 Hopes Under- Northern 
(Marcus Invest- ton No. | No. 414 K.C.I. feed Washed Singles 
ments (Edgware Exemption probable | Sectional 
Road) Ltd.) 
Nottingham None Horizontal 3 Hodgkinson Gedling Washed 
General Hospital Exemption expected | Thermax Low Ram Singles 

12 
James Hole & Co. — H.T. ‘Thermax ] Bennis Chain Ollerton 
Ltd., Castle 15 grate Washed Smalls 
Brewery, Newark 
N.C.B. = Adamsons Z Oldbury Chain | Donisthorpe 
(C.E.E., Bretby) Economic Untreated Smalls 
Danks Economic Oldbury Chain R 
11-5 
Threlfalls Brewery | Exemption granted | Economic — Chain grates a 
Ltd., Liverpool 
Bents Brewery Ltd., | Exemption granted | Lancashires — Hodgkinson 
Liverpool Low Ram 
Liverpool Exchange | Exemption granted | Economic = Hodgkinson — 
Buildings, Low Ram 
Liverpool Sectional Boiler Underfeed 
Stoker 
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INTERNATIONAL PROBLEMS RELATING TO THE CONTROL, 
THE INSPECTION AND THE ASSESSMENT OF AIR POLLUTION 


Dr. rer. nat. HELMUT BERGE, Agrikulturchemisches Institut, Heilingenhaus Bez, Diisseldorf, 
Germany. 


SUMMARY: A _ distinction is drawn 
between methods of control applied to 
emissions and immissions.* Control should 
be exercised over the level of pollution 
by taking as a guide the degree by which 
the environment is affected, e.g. the level 
of damage to plants and buildings. Con- 
trol of immissions in this way takes into 
account such factors as industrial con- 
centration. As far as is known only the 
U.S.S.R. has a law which deals with 


immissions. 


I am delighted once again this year to have the 
opportunity of speaking to an international audience 
about the most urgent problems in connection with 
the inspection and assessment of air pollution. Even 
before I made similar statements in 1958 at the Fourth 
International Congress of the Society for Research on 
Nutrition and Vital Substances, I have always stressed 
the fact that a satisfactory solution of those problems 
which are common throughout the industrial world 
and which cannot be disregarded, may only be achieved 
on an international basis. ‘This conclusion is in the 
interests not only of the natural sciences and medicine 
but often of the prevalent economic factors and in 
particular of the factors relating to a free economy and 
technical interests. 

We have to discriminate between methods of control 
applied to emissions that is to say to impurities thrown 
out or deposited and to immission* which are the 
results thereof. The control of emissions should be 
an “ internal industrial ’? concern, perhaps to a certain 
extent under state supervision. ‘The protection of the 
human being, and of the living and inanimate world 
which surrounds him, should be served by the control 
of immissions. ‘The fact that unobjectionable, and in 
my opinion unimportant, emissions from the numerous 
smoke, exhaust gas and dust sources of a particular 
factory can develop into objectionable immissions is 
the best proof of these demands. ‘This, of course, could 
apply to several undertakings of the same or of different 
kinds. A comprehensive consideration of all the inter- 
reacting interests in connection with the problem of 
air pollution can only be achieved if the final control 
of immissions is in the hands of the administration of 
justice and the temporary control of emissions rests 
with the individual firms. 

I now quote examples which show why the control 
of immissions is more important than the control of 
emissions: 

Wherever immissions affect the living and the 
inanimate world they can be examined at any time 
objectively and without interference. 

Emissions on the other hand can only be controlled 
with the knowledge and approval of those responsible 
for their creation which in its turn permits of inter- 
ference and adaptation. 

The control of immissions takes into account the 
numerous factors which frequently affect the damage 
done, namely climatic, orographic, edaphic and biotic. 
® 


*The word ‘“‘ IMMISSION ” is defined as ‘‘ Insertion, injection: 
admission, introduction. The opposite of ‘ Emission.’ ” (O.E.D.) 
d, 


Even when the exhaust gas, the dust and the smoke 
sources are constant the degree of damage done may 
vary according to the presence or abseice of these 
factors. 

Control of emissions does not permit of a consider- 
ation of these factors which often determine damage 
or the extent of damage. 

As far as I know only the U.S.S.R. has a law which 
takes immissions as a basis of assessment in connection 
with air pollution. For Germany and for all countries 
with the same or with similar laws, I would, therefore, 
say the following: 

The control of immissions is normal, and provision 
is made in Section 906 of the B.G.B. for control of 
noises as well as of air impurities caused by exhaust 
gases, dust and smoke. When testing an inebriated 
man one considers the alcohol content in his blood, 
which corresponds to the immissions, and not the 
amount of alcohol consumed, which would correspond 
to the emissions. 

On the other hand we are familiar with the control 
of emissions in connection with the assessment of water 
impurities. "The degree and the extent of pollution 
of our flowing and static water has in some instances 
reached such catastrophic conditions that one can only 
view further developments with anxiety. The pollution 
of our drinking water is the result of the control of 
emissions which has been carried on for years. If we 
disregard minor cases, and others which have been 
exaggerated, we find that the air pollution is also in 
part catastrophic and this is due to a certain extent 
to the system of assessing emissions mostly during the 
building of factories and the approval of new plant 
and the like. 

The control of immissions permits of the objective 
assessment of the actual situation which cannot be said 
of the control of emissions and it should be borne in 
mind that the latter can only be carried out in respect 
of those industrial undertakings which fall within the 
terms of the law. The insubstantial emissions from an 
undertaking which is subject to public control, if 
supplemented by emissions from other sources (likewise 
under public control) can lead to substantial air 
pollution with damaging results to plants, animals and 
men. A similar state of affairs can arise in connection 
with a large industrial firm where negligible emissions 
(be they of gases, dusts or smokes), controlled by law, 
assume substantial and damaging proportions (immis- 
sions) in combination with emissions from other sources 
which may not fall under the terms of public supervision. 

The control of immissions, unlike the control of 
emissions, 1s not only the method which permits of the 
best examination, and in consequence of the timely 
exclusion of damaging effects, but is also the method 
which most readily enables the scientists and technicians 
concerned with air pollution to take preventive action. 

The control of immissions, in contrast to the control 
of emissions is realistic in so far as it measures and 
considers those gaseous dusty and smoky excretions 
which do not pass through what one might call the 
normal exit channels of a plant, be it chimney, filter 
drain, etc. It is surprising how often damage is caused 
by emissions from irregular exits, e.g. from cracks, 
windows, etc.—outlets which are not envisaged as 
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such—and all this when the emissions at the normal 
recognized point of exit, e.g. chimney mouth, are 
normal. I would quote as a further example the 
frequent breakdowns—the interruption of the supply 
of electric current and other unavoidable (or some- 
times avoidable), undesirable incidents which often 
escape the control of emissions but which would be 
noticed by a control of the immissions. 

The control of immissions is valuable from every 
point of view. It is more closely related to actuality 
than any form of emission control. It can be not 
regarded—but it frequently is—as an obstacle or a 
detriment to economic planning and_ expansion 
especially as economic planning and technical develop- 
ment could take into consideration the most detailed 
data of an immission law and industry itself, when 
establishing new branches and works in otherwise 
unaffected areas, could derive benefits from such a law. 

In addition to an official assessment of immissions 
which would be accepted as the proper basis for all 
claims an international classification is also desirable 
which would relate to the various concepts and forms 
of immissions. Personally I use and recommend the 
following specification for vegetation :— 


1. Acute immissions, i.e. all influences which cause 


the destruction of internal or external vegetative 
parts. 


2. Direct and chronic immissions, i.e. those which 
cause functional disturbances. 


3. Indirect and chronic immissions, 1.e. those which 
do not cause one or more physiological disturb- 
ances but which are nevertheless responsible for 
retarded growth or reduced yield or production. 


I should also like to suggest the adoption of these 
sub-divisions of the general concept of immissions for 
the assessment of their effects on men and animals. 

As far as the method of air and plant investigation 
is concerned, I am not at the moment in a position to 
recommend a specific method for international use. 
There are far too many imponderables in this field and 
it is to be hoped that the extensive research work 
recently commenced in this connection will lead to 
clear results which may be internationally adopted. 
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ATMOSPHERIC POLLUTION IN THE PARIS AREA 


Dr. BESSON, Membre de l’ Académie Nationale de Médecine; Membre du Conseil Superieur d’ Hygiene 

Publique de France; Inspecteur Général des Services Techniques d’Hygiéne de la Ville de Paris et due Départe- 

ment de la Seine; and 7. PELLETIER, Ingénieur Hygiéniste Divisionnaire au Laboratoire d’ Hygiene de la 
Ville de Paris Chef de la Section d’Hygiéne des Atmospheres 


SUMMARY: The authors describe the 
measurements taken of various kinds of 
air pollution in the Paris area, and the 
results obtained. Comparisons between 
Paris and London or Glasgow are made. 
The laws in operation in France are out- 
lined. While industrial establishments 
can be effectively controlled by the force 
of Inspectors set up under these laws, 
domestic pollution can only be dealt with 
by technical or economic changes. In the 
long-term, pollution should be dealt with 
by zoning and the creation of green belts. 
In the meantime a wider use of gas, 
sulphur-free petroleum products and 
district heating would provide a partial 
solution. 


Atmospheric pollution is a question which is the 
concern of thousands of Frenchmen and rightly so. 
-In fact there is in France an interministerial com- 
mission (under the Chairmanship of Professor 
Raymond and of which we are members) responsible 
for studying the important public health and town 
planning problem of atmospheric pollution. 

What must first be fully understood is the nature 
and degree of pollution of towns, cities and built-up 
areas. 

For the detection of these factors, there exist in the 
Paris area several laboratories officially appointed by 
the Prefectoral Administration to follow its evolution, 
to detect causes and to ascertain damage. One of these 
laboratories is the Municipal Laboratory, another is 
the Toxicological Laboratory and the third is The 
City of Paris Public Health Laboratory. It is the work 
of the latter which I would like to discuss with you 
more particularly, under the aegis of the Association 
Generale des Hygiénistes et techniciens municipaux 
(the General Association of Public Health Hygienists 
and Municipal Engineers). 

The City of Paris Public Health Laboratory of 
which I have been the head for several years and 
which during this time has remained under my direct 
authority, is at present supervised by Dr. Coin. 

Our collaborator, Mr. Pelletier, deals more par- 
ticularly with the question which concerns us today. 
Here is what we have to say on the subject. 

In this account we are not dealing with cases of 
individual atmospheric pollution due to a given 
factory. Our task is to define the dominant character 
and the overall distribution of atmospheric pollution 
reaching the population of the Paris area as a whole. 
This area covers approximately the Seine Department 
(about 54-million inhabitants). Shortly we hope to 
see our jurisdiction extending to the boundaries of the 
Paris district (about 8 million inhabitants). 

Before defining the means to combat atmospheric 
pollution, we must know the nature of the forms of 
pollution which are most dangerous to health, their 
origin and their distribution over the territory considered. 


Only those forms of pollution in suspension in the air, 
those which penetrate into our lungs, will be considered 
here, those collected by precipitation, that is to say at 
the end of the atmospheric pollution cycle, will be 
excluded. 

Having thus defined the broad lines of the pro- 
gramme for the investigation of atmospheric pollution - 
in the Paris area by the City of Paris Public Health 
Laboratory, it follows that the methods selected for these 
measurements are essentially volumetric. 

Furthermore, experience having shown considerable 
and unexpected variations from one moment to 
another in the concentration of air-borne pollution 
sampling of this pollution must be continuous. 

As a result, the choice of methods of measurement is 
limited to recording instruments giving instantaneous 
variations of the polluting substance or instruments 
which indicate the average concentration of the 
pollution per unit volume of air over a fairly long 
period. 

Having presented these preliminary ideas, I would 
like your permission to hand over to Mr. Pelletier who 
will explain briefly to you the reasons behind his choice 
of pollution indices, the results obtained by these 
methods and the interpretation of these results. He 
will then give you our opinion regarding the compari- 
son, from the point of view of atmospheric pollution, 
between London and Paris. 

After a few words on atmospheric pollution resulting 
from motor car traffic and the French laws relating to 
the problem of pollution in general, I will then resume 
in order to give you a very brief summary of the 
preventive means we are contemplating in France and 
particularly in Paris to prevent this very serious public 
health problem which we call atmospheric pollution 
becoming more acute in the years to come. 


Pollution indices chosen 

(1) Carbon dioxide (CO2).—This substance was 
regularly determined for 30 years (1880 to 1910) in the 
centre and on the outskirts of Paris. Each determina- 
tion included the average daily concentration. 

Although the amounts of this substance observed in 

the open air in large towns remain below that at which 
any physiological effect appears, it was considered 
advantageous to resume systematic measurement in 
1954 for two main reasons: . 

(a) Uhe first, in order to check to:see uf the average 
CO, concentration in the Paris air had varied 
over the last 50 years. 

(b) The second, because as carbon dioxide is the 
remains of all forms of carbon combustion which 
is still the basis of industry (in the wide sense 
of human activities) knowledge of the concen- 
tration of this substance in the air may serve in 
determining the relative importance of the other 
polluting substances having regard to the extent 
of this combustion. 

Naturally, allowance has to be made for the 
CO, exhaled by the inhabitants of the territory 
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considered when breathing. For a population 
of 54-million inhabitants (equal to the popula- 
tion of the Seine Department) this is in the 
neighbourhood of 2.2—-106 tons per annum 
whereas the CQO, arising from all forms of 
combustion amount to 20 million tons for this 
same territory. In other words, the influence 
of human breathing does not exceed 10 per cent 
of the whole of the CO. emissions for the year. 
However, in summer, when space-heating is not 
involved, this proportion may become much 
larger (of the order of 25 per cent). With this 
reservation, measurement of the ratio of con- 
centration of pollution arising from the com- 
bustion of a carbon derivative and that of CO, 
will show whether preventive measures under- 
taken against this pollution are effective or not. 


The measurement of atmospheric CO, can be 
achieved by recording (specific absorption in infra-red 
rays) or by average sampling in an alkaline solution. 
In this case it is the overall acidity of the air which is 
measured, but this can be taken as CO2, experience 
having shown that acidity due to other substances does 
not generally exceed 1/300 of the CO 2 concentration 
in the air. 

For these measurement results to be valid when they 
are compared with those of other polluting substances, 
it is essential that they are sufficiently accurate (to 
within 1 ppm, or better than 1/300 of the quantity to 
be determined). Because of this, this determination 
has the disadvantage of being difficult to use as a 
simple routine method. In addition it has only been 
carried out so far in the centre of Paris (AB). 

(2) Sulphur dioxide (SO ).—This substance on the 
other hand lends itself very well to routine determina- 
tion. In fact, in the method used in Great Britain and 
in France (Public Health Laboratory) an overall 
determination of the strong acidity of the air is carried 
out. Investigations carried out in the United Kingdom 
have shown that this simple measurement was suffi- 
ciently representative of atmospheric SOo. 

As in the case of English towns, this substance 
appears to be the most dangerous at the present time 
in the Paris area. Its distribution in this area will be 
seen further on. 

(3) Smoke and fine dusts—The filtration of the air 
through a filter paper (CA 32 in France or Whatmann 
in Great Britain) produces a fairly black mark the 
reflectance of which, measured with the eye or with 
the reflectometer, gives a fairly accurate assessment of 
the weight of smoke gathered per unit surface area of 
filter. 

The same SF instrument (abbreviation for SO.- 
Fumées) used to collect the SO, also samples the 
smoke. This instrument which is simple and robust 
requires only a very small electric current. It generally 
gives averages of 24 or 48 hours. 

The measurement of smoke by reflectometry should 
be calibrated with reference to a gravimetric measure- 
ment. The method applied in France consists in 
comparing the monthly average obtained on paper 
filters with the monthly average weights to fine dusts 
gathered by continuous filtration of the air for one 
month through Teflon wool at the same point. This 
practice is laborious (it takes at least one year) but it 
is the only valid method which enables measurements 
of blackening to be converted into weight of smoke per 
unit surface area of filter. In fact it considerably 
attenuates the transient fluctuations of the ratio which 
exists between the colour and the density of the smoke 
(Fig. 1). 
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These average measurements are supplemented by 
a continuous sampling of smoke by filtration through 
a paper disc which is rotated at the rate of 1 revolution 
in 30 hours and reflectometric reading of the dust 
gathered. 


Results 

The present system of SF stations comprises 14 
instruments installed at 13 different sites (Fig. 2). ‘The 
site AB has two instruments in parallel. Sites 1 and 2 
are above one another; the instrument (1) at 10m and 
instrument (2) at 50m above ground. Readings are 
taken at the stations every day between 2 p.m. and 
5.30 p.m, and the average worked out for the day. 


Daily cycle of atmospheric pollution in the centre of Paris 
AB 


Smoke recording is at present carried out only on 
weekdays and only in the centre of Paris. ‘The average 
daily cycle obtained for the summer and _ winter 
seasons is shown on graph No. 3. 

In the case of Summer 1958: a minimum of 67 ug/m3 
between 2 and 3 a.m.; a maximum of 190 ug/m3 
between 8 and 9 a.m.; a secondary minimum around 
2-3 p.m. (70 ug) and a secondary maximum between 
8 and 9 p.m. (90ug). 

In the case of Winter 1958/1959: minimum of 
140 ug/m3 between 3 and 4 a.m.; maximum with 
475 ug/m3 between 9 a.m. and 10 a.m.; secondary 
minimum around 4-5 p.m. with 255 ug/m3 and a 
secondary maximum between 7 and 8 p.m. (320 ug/m3). 


Weekly cycle 

In the centre of Paris the minimum occurs on 
Sunday in the case of the three polluting substance 
CO, SOz and smoke under the probable influences 
of small industries and traffic (Fig. 4). 

As regards the smoke, 15-35 per cent less is observed 
on Sunday depending upon the position of the 
stations. 

In the case of SO, the minimum day is generally 
Sunday with 15-25 per cent less but in the industrial 
area (St. Denis) the minimum may be observed during 
the week. 


Annual cycle 

The Summer minimum is very marked in the Paris 
area. 

This annual cycle 1s more accentuated the more residential 
the area in which the sampling station is situated. 

This demonstrates the importance of the part played 
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by domestic fires in the pollution of the air in the Paris 
area. 

In the centre of Paris (AB) the annual cycle of the 
three polluting substances CO, SO, and smoke are 
absolutely identical (Fig. 5). 

The maps in Fig. 6 and 7 show the whole of the 
geographic distribution of the two polluting substances 
measured (SO, and smoke) during the winter season 
and the summer season. It will be noted that the 
sulphurous pollution is maximum both in summer and 
winter, in the Paris perimeter, at station 9 located to 
the west of Paris in a well-to-do quarter which is fairly 
open. This undoubtedly is due to the development of 
oil-fired central heating in modern apartments during 
winter and for water-heating during summer. The 
operating features of these boilers make them similar 
to the industrial type: they emit very little smoke but 
a large amount of oxides of sulphur. 

The widespread development of this method of 
heating which is more convenient (lower labour costs) 
has for some years resulted in a disturbing increase in 
the discharge of SO, into the atmosphere of the 
capital. 

In the centre of Paris, the annual averages obtained 
for GO» have varied very little over the last 5 years: 
344-353 ppm. Averages for SO vary between 0.06 
and 0.07 ppm. and average for smoke between 0:15 
and 0:20 mg/m3. 
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Figuee 6 Carte des pollutions en hiver 1956 57 - 1353 58- 
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Interpretation of the results 

An attempt has been made to establish a relationship 
inside each station between the concentrations of each 
polluting substance (Fig. 8). It appears that in all the 
stations except two (4 and 7) an approximately linear 
relationship is found of the form: 

(1) F=aS+b 
where F represents the weight of smoke and S the SO, 
concentration in the air: “‘a” and “b’” being repre- 
sentative coefficients for each station. 

The coefficient ‘‘a’” indicates the proportion of 
smoke gathered in relation to the SO, at the same 
place. 

In the case of 8 stations in the Paris perimeter the 
average values found? for “a’-rand ““b” “ane: 
—]12<b<-+65- and I1<a<J-9 if Fis expressed in 
microgrammes of smoke per m3 air (reflectometric 
method) and S$ is expressed in 10-3 ppm. of SO». 

At station 7 (Porte de la Chapelle) the relationship 
between S and F does not appear to be linear particu- 
larly near the threshold: ‘“‘a”’ being in the neighbour- 
hood of 2-5 in the case of heavy winter pollution and 
falling off considerably in the case of light pollution. 

For the three suburban stations there is a relationship 
similar to (1) but where: -—12<b<+30 and 
23 =a 0, 

Finally, the station at St. Denis (4), situated in a 
highly industrialized area has no linear relationship 
of the form (1). The SO, remains almost invariable 
whatever the smoke values, except in the case of the 
winter season where it appears a coefficient of a = 3:5 
is observed. 

It can be regarded that the particularly industrial 
areas (such as 4 and even 7) have a relationship 
between S and F which is non-linear due to the fact of 
twofold pollution: domestic fires and industrial furnaces. 

Linearity is much better when the dominant source 
of pollution is combustion in domestic fires. In this 
case it is convenient to observe different types according 
to whether the coefficient a or the constant b are high 
or low. 

(a) If we consider the station of the Paris perimeter 
(radius of 7km about the centre) we see that a=1 at 
station 9 (16th district, west of Paris). ‘That is to say 
taking into account the measuring units adopted 
(10-3 ppm. for SO, and microgrammes/m3 for smoke), 
the smoke concentration here is equal to that of SOp. 
On the other hand, assuming that linearity is main- 
tained in the case of slight pollution, zero smoke very 
rarely corresponds with zero SO. For this station for 
instance, we find ‘“‘b’=30ug/m3. This level is the 
lowest of the perimeter stations of Paris (with the 
exception of station 12—Beaujon—situated near a 
relatively industrialized area). 

To summarize, the west of Paris (16th District) is 
characterized by very low particle pollution and a 
very high sulphur pollution. ‘This feature can be 
attributed to a predominance of oil-fired central- 
heating boilers in this quarter. It should be noted that 
the low particle pollution at this station may also be 
partly due to the position of the sampling instrument 
which is some distance away from the main traffic 
arteries in the quarter and is protected by screens of 
trees and fairly tall houses. 

Station 5 installed in the east centre of Paris, in a 
populous and poor quarter at a junction of two very 
busy roads, has a high degree of dust precipitation and 
a fairly high degree of sulphur pollution. The co- 
efficient “‘a’’ here is already about 1:5 and ‘“‘b” is in 
the neighbourhood of 65 uwg/m3 and is the highest of 
the stations in the centre of Paris. Motor car traffic 
here is probably responsible for this high dust level. 


Station 7 (Porte de la Chapelle) is situated in the 
north of Paris between a very populous quarter in the 
south-south-west and a very active and _ extensive 
industrial area in the north. In addition this station 
is located near one of the main roads out of Paris and 
between two marshalling yards with a steam loco- 
motive depot. It will be observed that the relationship 
between F and S is more or less linear during the 
winter months in the case of heavy particle pollutions, 
at which season the influence of domestic fires is 
probably dominant. On the other hand, when the 
weather becomes warmer, the coefficient ‘“‘a’? which 
was in the neivhbourhood of 2:5 (predominance of 
smoke) tends to drop—i.e. the SO, assumes a 
dominant character—the industrial influence then 
takes over from that of the domestic fires. The level 
‘““b’? between 45 and 80 ug/m3 remains one of the 
highest in Paris (traffic, steam locomotive depot). 

Another station No. 6 at Issy-les-Moulineaux in the 
south-west of Paris also has distinctive characteristics. 
It is located in the Seine valley surrounded by several 
large factories in a fairly populous quarter, dominated 
in the south-west and in the west by high, wooded 
hillsides. Pollution here exhibits considerable varia- 
tions: very low minima (particularly in the case of 
SO,) and very high maxima. ‘The linearity of the 
relationship between F and S is fairly good here. This 
latter factor varies from zero and below (alkaline air) 
to high concentrations. The coefficient “a” in the 
neighbourhood of 1-6 indicates a considerable portion 
of SO, in the pollution and the level “‘b” of 45 ug/m3 
coincides with the average level for the centre of Paris. 
This wide amplitude in the variation of the polluting 
substances can be attributed to the position of the 
station near the edge of a large forest area and an area 
of average industrialization and dense population. 
If winds blow from the wooded slopes, the air here is 
very pure. Conversely, when the winds are light and 
from the centre of Paris, pollution accumulates in this 
valley and has difficulty in passing over this line of 
hillse “(Fig.2) 

The other five stations of the Paris perimeter 
exhibit good linearity between F and S. 

“a” 1s between 1-7/5 and 1-9. 

‘“‘b” is between 40 and 50. 

(There is, however, an exception in the case of 
station 12 at the north-west limit of the Paris perimeter 
where “‘b’? would be negative with a value in the 
neighbourhood of —10). 

In this uniform whole, we find stations fairly highly 
polluted (AB and Tour St. Jacques 1, in the centre of 
Paris) and a station with very light pollution near the 
eastern limit of the Paris perimeter (station 8 at 
Montreuil). 

Finally, the air in the centre of Paris is generally 
slightly less polluted at 53 m above ground than at 
12 m above ground, in a proportion of between 5 and 
10% in the case of SO and smoke. 

(b) As regards the suburban stations, it was seen above 
that the coefficient “‘a’’ was greater than 2. ‘This means 
that the smoke here has a dominant character com- 
pared with SO>. 

In this category we find the least polluted station 
(No. 3 at Antony) in the southern suburbs, a non- 
industrial, residential area where the level “‘b”’= 
30 wg/m? and “a” =2°3. 

The Colombes station (No. 10) in a residential area to 
the west of Paris and near a number of very large 
factories (for instance about 1 km south of a large 
power station) has atmospheric pollution similar to 
that found at Antony. “Here “‘a”==2°55 and’ “bo = 
22 ug/m3. 
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The Gennevilliers (No. 11) station, 3 km east-north- 
east of station No. 10, is an area which is residential 
and has heavy industries and appears (we only have a 
few months observations so far) to have very similar 
fearures: “a >=-2°6 and. “bh” = — 10. 

The negative character of ‘‘b’”? which we find at 
station 12 also located to the north-north-east of Paris 
seems to be due to the dominant sulphurous pollution 
from industries in summer. 

This character is even more marked in the case of 
station 4 (St. Denis) in the north of Paris in the middle 
of a large industrial area. At this point the relationship 
between F and SO, is no longer linear. The SO, here 
rarely drops below 50 x 10-3 ppm and the smoke is very 
rarely below 50 ug/m3. In the cold weather, however, 
it seems that a certain linearity exists and ‘“‘a’’ would 
be in the neighbourhood of 3:4 “‘b’? being lower at 
—100 ug/m3. The difficulty of interpreting these 
results in this area where there is high sulphur pollution 
arises from the alternately dominant characters of 
domestic heating in the winter and industry in the 
summer. 


Comparative tests between atmospheric pollu- 
tion in London and Paris 

From figures supplied by the annual reports of the 
Department of Scientific and Industrial Research we 
have attempted to compare features of sulphur and 
particle pollution between these two cities. This 
comparison is justified because the methods of sampling 
and analysis used are very similar. 

The first comparison deals with the daily cycle of 
particle pollution in the centre of Paris and in the 
centre of London. 

Our recordings at present cover only weekdays and 
we therefore compared them with the daily averages 
of the corresponding days in London. 

The daily cycle in the centre of Paris has a very 
marked principal maximum in the morning, whereas 
in the centre of London (Westminster 7) there is no 
very apparent maximum or minimum. On the other 
hand, a very similar cycle to that in Paris is found at 
Glasgow 1 (Fig. 2 and 9). 

The weekly cycle (Fig. 4) of pollution in Paris is 
very similar to that observed in Great Britain. 

We observe 20 per cent less smoke and SO, on Sun- 
day in the centre of Paris (23 per cent and 21 per cent 
at City 1 London). 

Against this, the weekly cycle of SO, is very much 
attenuated at St. Denis (4), an industrial suburb of 
Paris, with 7 per cent less on Sunday, whereas at the 
same point the smoke cycle is normal (20 per cent). 

This attenuated weekly cycle for SO, is found at 
Westminster 7 (5 per cent) and particularly at 
Glasgow 1 (3 per cent). 

The annual cycles have also the same appearance. 
The amplitude of average seasonal variations at the 


winter average 


centre of Paris is 2.2 in the case of 





summer average 


smoke and 3.5 in the case of SO» (2.3 and 2.8 respec- 
tively at London City 1). 

Finally, the smoke levels are much higher in London 
than in Paris. It seems there is about 70 per cent more 
smoke in winter in London than in Paris and only 
20 per cent more SOz in the same season. Against this, 
in summer there is only 25 per cent more smoke in 
London than in Paris but 2.25 times more SO». 

Thus, London seems to have a greater background 
of industrial pollution than Paris and London domestic 
fires emit very much more smoke than those in Paris. 

An attempt has been made to apply the expression 


~ 


(1) found for Paris to several station in Great Britain: 
Foa0--b 

In this way an appreciably linear relationship is 
observed between the polluting substances at the 
London stations: City 1, Lambeth 2 and Leyton 1 
with “a -coethcients of I-3; 2:4 and. 3:9 and ““b”’ 
constants of —13, —33 and —47. We see from this 
that City 1 exhibits a relationship between S and F 
similar to that observed in our stations Goncourt (5) 
or Beaujon (12), that Lambeth resembles Porte de la 
Chapelle (7) and Leyton | resembles Gennevilliers (11) 
or St. Denis (4). 

On the other hand, the relationships are much less 
linear at Westminster 7 which would resemble our 
station at St. Denis (4) in many ways. Finally, at 
Glasgow 1 the relationship is hardly linear with 
approximate mean coefficients of “a”=7 and “‘b” 

The coefficient a=7 which is much higher than any 
observed in Paris indicates considerable dust concen- 
tration in the industrial capital of Scotland and a 
relatively high level of SO>. 


Atmospheric pollution due to motor traffic 

When the expression F =aS +b is applicable, it can 
be assumed that to a certain extent, the term ‘‘b”’ 
represents the amount of traffic as well as “‘recycling”’ 
(deposited particles being lifted into the atmosphere 
again by the wind). ‘This method of assessment would 
necessitate a complicated study and could only be 
applied to particle pollution and only when the SO, 
of industrial origin does not render the constant “‘b’’ 
negative. 

It is also possible to draw up a balance of excess 
CO, in the atmosphere of a town in summer, as we 
have attempted (H. Grisollet and J. Pelletier—‘‘La 
Meétéorologie IV, 47, 1957, pp. 393-418). This method 
is already slightly more accurate provided the CO, 
arising from respiration is taken into account as we 
have seen above. Unfortunately, accurate CO, 
measurement does not lend itself much to routine 
work. 

It is also possible to attempt to determine the 
“unburnt matter’ from exhaust gases. Overall 
determination of the gaseous unburnt matter in the 
air is carried out at the Paris Public Health Laboratory 
by measuring the CO, contained in the air after 
‘roasting’ it at 900°. The difference between the 
CO, concentration thus obtained and the free CO, 
concentration existing at the same time in the air, 
corresponds to hydrocarbons, carbon monoxide and 
other carbonaceous gases in the atmosphere. 

This determination, which is fairly difficult, has 
shown us that the excess CO, concentration thus 
obtained rarely exceeds a few ppm. 

Another method which is fairly effective for measur- 
ing this pollution is the determination of carbon 
monoxide in the air (E. Effenberger, Medizin-Meteoro- 
logische Hefte No. 12-1957). Here again we encounter 
difficulties. 

(1) This gas diffuses very quickly into the atmos- 
phere and is only found there, fortunately, in very 
small quantities. It therefore has to be captured at 
traffic level. 

(2) This measurement must be accurate to be 
usable (of the order of ppm). It can only be carried 
out in this case with costly and fragile recording 
instruments. 

(3) Finally this gas is also emitted in appreciable 
quantities by domestic fires. 

However it has been possible to note fairly high 
quantities of CO in the air of Paris at certain times 
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(Annuaire statistique de la Ville de Paris 1957-1958 
~—Imprimerie Municipale—Paris). ‘These phenomena 
are rare: a few hours or a few days only per annum. 
At the time of very heavy pollution in February 1959. 
in Paris the concentration of this gas in the air did not 
exceed 30 ppm whereas at the same time the CO) 
amounted to 800 ppm the SO exceeded 1 ppm and 
smoke 1-2 mg/m3. 

We see therefore that this gas is a poor indication of 
pollution and is not sensitive enough. 

However the Laboratoire Municipal de la Prefec- 
ture de Police has been able to draw a map of air 
pollution by carbon monoxide in the roads and cross- 
roads of Paris (Conjoncture Economique dans _ le 
Department—4th Quarter 1957—Imprimerie Muni- 
cipale Paris). This laboratory has also shown that 
even when the wind is light, air taken at a height level 
with the second floor of buildings is hardly polluted 
with carbon monoxide. 

The carbon monoxide concentration in the blood 
of policemen who are particularly exposed to those 
discharges has been measured by this same laboratory. 
It has been shown in this way that whilst not negligible, 
this concentration did not exceed that found in the 
case of average smokers. 

As regards carcinogenic substances, the Municipal 
Laboratory has also found benzpyrene in the air in 
Paris, without being able to affirm whether this 
substance comes more particularly from motor car 
trafic or domestic fires. The greater frequency of 
cases of lung cancer in Paris compared with the 
country surrounding it, can be attributed as much to 
. cigarette smoke as atmospheric pollution. 


Legislation ; 

This is mainly based in France, and in particular 
Paris, on the law of 19th December, 1917 relating to 
dangerous, insanitary and noxious establishments as 
amended by the laws of 20th April, 1932 (referred to 
as the Morizet Law) and 21st November, 1942. 

This law classifies establishments into three cate- 
gories: 

(a) the first covers those which must be sited away 

from dwellings; 

(b) the second, those only authorized in the neigh- 
bourhood of dwellings under certain restrictive 
conditions; 

(c) the last concerns establishments, the installation 
of which is subject merely to a simple declaration 
to the Public Authorities. 

The law of 15th Fune, 1943, relating to town planning 
creates areas reserved for habitation in which establishments 
belonging to the first or second category cannot be set up. 

The law of 20th April, 1932, declares, in the first 
article: 

“Tt is forbidden for industrial, commercial. or 
administrative establishments to emit smoke, soot, 
dusts, toxic or corrosive gases likely to inconvenience 
the neighbourhood or to pollute the atmosphere or 
to endanger public health or safety, agricultural 
production, preservation of monuments or the beauty 
of areas.” 

An. order by the Prefect. of Police. dated 25th 
January, 1934, applies this law in the Seine Depart- 
ment to all users of furnaces consuming mineral fuels 
burning more than 20 kg. fuel per hour. 

It is particularly prohibited, in urban centres and at less 
than 10 km. from the perimeter of areas reserved for 
habitation, to use fuels containing more than 2 per cent 
sulphur. 

The emissions from these furnaces should not include 
more than | per cent carbon monoxide or contain 


more than 1-5 g. of dust per cubic metre. The overall 
quantity of dust emitted must never exceed 300 kg. 
an hour whatever the size of the plant. 

The Service de l’Inspection des Etablissements 
Classés is responsible for applying this law which, as 
can be seen, covers only large furnaces (burning nearly 
half a ton of fuel per day). 

In the Seine Department there are 25,000 classified 
establishments. 

The supervision of these is carried out by a body cf 
22 Commissaires (engineers) assisted by i1 inspectors 
(non-engineers). 

The law applying to non-classified establishments 
and to domestic fires is much less precise. It is only by 
virtue of the constitutional law of 1884 (Mayors’ 
statute) and that of 15th February, 1902, on the 
protection of public health, that the communal 
magistrates have real powers over non-classified 
establishments, the Sanitary Regulations of the’ 
Department which stem from them include, among 
other things, in the Seine Departement, an article 26a, 
drafted as follows: 

‘All fires whatever their size or fuel employed 
must, together with their accessories, be arranged 
and maintained in such a way as not to cause any 
dirt, odours or inconvenience to the neighbourhood, 
particularly by the generation of smoke, the dis- 
charge of sparks or soot and the emission of toxic or 
corrosive gases.” 

Enforcement of these health regulations is supervised 
by a body of inspectors (engineers) of the Service du 
Controle Technique de VHygiene de l Habitation 
(Technical Inspection Department of the Public 
Health Service) made up of three divisional engineers 
and 22 engineers. At the present time, this inspection 
applies only within the Paris city boundaries and form 
only a small part of the duties of the Corps of 
Inspectors. 

However, although these regulations can be applied 
quite effectively to classified establishments owing to 
there being relatively few of them, the difficulties that 
would be encountered in supervising the correct 
operation of nearly 3 million domestic fires cannot be 
overlooked. It certainly would appear that their 
dispersion renders any regulation covering their 
emissions inoperative and illusory. In this case it 
would be better to employ preventive methods which 
Dr. Besson whom I now invite to speak will discuss. 


Atmospheric pollution prevention 

The study of atmospheric pollution in the Paris area 
the main results which have been outlined in the 
preceding paragraphs, have shown that the immediate 
danger for the major part of the Paris population comes 
from the discharge of sulphur products into the air. 

These are emitted, in order of priority, in the centre 
of Paris by domestic fires and in the northern suburbs 
of Paris by industrial furnaces. 

Prevention against sulphurous emissions from these 
two types of fires is covered by two quite different 
procedures. 

We have seen the rather illusory character of 
regulations and repressive measures against emissions 
from domestic fires. An effective struggle must be 
waged on the technical and economic level and by 
persuasion and active propaganda. 

First, by means of a well-chosen price policy, 
operation of gas-fired domestic heating must be made 
cheaper than coal-fired installations. Recent dis- 
coveries of large deposits of natural gas may facilitate 
this. 

Furthermore, the use of fuels containing more than 
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0-1-0-2 per cent sulphur in domestic fires and apart- 
ment heating plants will have to be forbidden in 
built-up areas (instead of 1-6 per cent authorised at 
present). 

Finally, district-heating must be developed to the 
maximum. Steam generating stations which are able 
to use lower grade fuels such as coke, coal, domestic 
garbage, etc., fitted with gas cleaning equipment and 
restricted to zones as indicated above will have to be 
built on the outskirts. 

Against industrial emissions, the existing regulations 
must be applied and the supervisory means of the 
Inspection des Etablissements Classés must be developed 
in the private, public and semi-public s-ctors. However, here 
we encounter economic difficulties. The economic 
operation of large industrial furnaces is dependent on 
the use of cheap fuels which have high ash and sulphur 
contents. If the emission of black smoke by these 
furnaces is limited (the fuel having been fully burned 
therein) it is difficult to avoid high concentrations of 
ash (pulverized-fuel-fired boilers) and oxides of 
sulphur. The trapping of these residues is often un- 
economic owing to the enormous volumes of gas that 
have to be treated. 

For these industries, the only effective and economic 
method seems to be zoning. 

In fact, experience shows that beyond a certain 
safety perimeter (to be determined according to local 
geographic and meteorological conditions), emissions 
from large power stations, for example are diluted to 
such an extent that they can no longer cause any 
appreciable inconvenience to the population. There- 
fore, we should no longer see dwellings congregate in 
the immediate neighbourhood of these large industries. 
In our opinion bodies which construct such works 
should be obliged to purchase the safety perimeter 
which is scientifically recognized as adequate, around 
their installations. These bodies should also have to 
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carry out adequate re-afforestation of this perimeter 
in order to facilitate permanent detection of the 
distribution of the nuisances around the plant by the 
behaviour of the vegetation and to trap dust and 
aerosols emitted, together with the well-known 
atmospheric purification effected by green belts. 

Finally, as regards the pollution due to automobiles, 
the struggle must be carried out at technical level, both 
in the sense of total combustion of the fuel and in the 
arrangement of roads. 

Improvement of total combustion will be obtained 
by encouraging research by car manufacturers on the 
lines of automatic carburettor regulation or perhaps 
in the use of injection engines as proposed by a large 
French firm. The solution to the problem raised by 
diesel engines which, when properly adjusted and not 
operated on overload, discharge neither fumes nor 
soot nor carbon monoxide, is strict enforcement of the 
regulations and prohibition of the use of gas oils 
containing more than 0O-1l-0-2 per cent sulphur. 
(Instead of the authorized 1-3 per cent). 

As for two-stroke engines, it would be desirable for 
them to disappear from our towns because the very 
principle of their operation necessitates nearly all the 
lubricating oil being discharged into the air. 

Trunk roads should be wide and planted with trees. 
The effectiveness of vegetation as dust precipitators 
needs no proof. Buildings thus withdrawn from the 
roads should be surrounded by as many gardens and 
open green spaces as possible. 

While waiting for our towns to be rebuilt on these 
lines, a task which will take a long time and will be 
difficult but none-the-less possible provided the 
problem is tackled with foresight and courage, 
appreciable improvements would soon result, we say, 
by the widespread use of gas, sulphur-free petroleum 
products and district-heating in residential areas. 
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THE MEASUREMENT OF SULPHUR DIOXIDE IN 
THE ATMOSPHERE NEAR POWER STATIONS 


W. G. CUMMINGS and M. W. REDFEARN, Central Electricity Research Laboratories, 
Great Britain. 


SUMMARY: By means of instruments 
developed at the Central Electricity 
Research Laboratories it is now possible 
to make a realistic assessment of the 
contribution of a power station to the 
total sulphur dioxide pollution in a 
particular area and to estimate the 
efficiency of the dispersion of plumes 
from stacks under varying meteorological 
conditions. The methods employed to 
make best use of these instruments are 
described, together with some _ typical 
results. 


Introduction 


Modern power station stacks are designed to disperse 
the hot gases into the upper atmosphere so that, by 
the time the gases reach ground level, they are so 
diluted with air that the overall concentration of 
sulphur dioxide is low. The efficiency of a stack may 
be checked by measuring the concentration of sulphur 
dioxide in the atmosphere at ground level near the 
power station. However, as the sulphur dioxide 
concentration varies with the rate of emission of the 
gases from the stack and with changes in meteoro- 
logical conditions it is possible that, although the mean 
concentration of sulphur dioxide is low, comparatively 
high sulphur dioxide concentrations may exist for 
short periods of time only. 


For a realistic assessment of the degree of pollution, 
it is therefore necessary to measure the minute-to- 
minute variations in sulphur dioxide concentrations 
and at the request of a C.E.G.B. committee studying 
atmospheric pollution, an automatic sulphur dioxide 
recorder* and a portable meter* were developed!, so 
that detailed sulphur dioxide studies could be made. 
With these instruments continuous readings are 
obtained in the range 0-50 p.p.h.m. sulphur dioxide 
with a sensitivity of 1 p.p.h.m. (1 part of sulphur 
dioxide in 100 million parts of air); the range can be 
extended but the sensitivity decreases in proportion to 
the increase in range. About twenty-five of each of 
these instruments are now in use near power stations in 
England and Wales and additional research equip- 
ment has been developed* for intensive studies of the 
dispersion of plumes from stacks. 

This paper describes briefly the way in which these 
instruments are being used; the work is part of the 
atmospheric pollution programme of the Central 
Electricity Generating Board. 


Survey Methods 


Continuous Monitoring of Sulphur Dioxide Concentrations at 
Fixed Sites 


For continuous monitoring of the sulphur dioxide 
concentration in the atmosphere near power stations 
the automatic recorder! is operated at a fixed site in 
conjunction with a wind speed and direction recorder. 
If two sulphur dioxide recorders are available they 
are placed so that, when wind blows from the power 


*Patent applications have been filed for the instruments described 
in this paper 


station to one recorder, the other is measuring the 
background sulphur dioxide being blown towards the 
station. 

The continuous sulphur dioxide records are analysed 
by a method suggested by Lucas and Spurr?. The 
area with the sulphur dioxide recorder at its centre is 
divided into sectors (e.g. twelve 30° sectors, although 
they need not be equal) so arranged that the power 
station and other known sources of pollution lie near 
the middle of the sectors. The wind direction records 
are divided into corresponding sections so that, if the 
area has been divided into twelve sectors there are 
twelve fixed wind directions plus a calm section. Thus, 
with the power station in sector 1, when wind blows 
from direction 1, the sulphur dioxide recorded at the 
fixed site is the background concentration from sector 1 
plus the sulphur dioxide from the power station. 

The sulphur dioxide records are divided into levels 
viz. 0-1, 1-2, 2-4, 4-8, 8-16, etc. p.p.h.m. and the 
total number of hours for which each level occurred 
is obtained from the sulphur dioxide record chart for 
each fixed wind direction. This is done for one month 
atatime. The total number of hours for each sulphur 
dioxide level in each sector is then multiplied by the 
mean of each level to give a measure of pollution in 
sulphur dioxide hours. For example, assume that 
with the wind blowing from direction 10 the sulphur 
dioxide concentration was in the 2-4 level for a total 
of 5 hours and in the 4-8 level for a total of 2 hours. 
There would then be 15 SO, hr in the 2-4 level and 
12 SO; hr in the 4-8 level, making a total pollution of 
27 SO, hr for sector 10. 

By entering these pollution values for each level and 
each sector in a table arranged as shown in Table I 
one obtains a picture of the total pollution at the fixed 
site, the pollution from each sector, the mean monthly 
concentration of sulphur dioxide at the site, the mean 
concentration arising from each sector and the length 
of time for which high levels of sulphur dioxide 
occurred. The results can also be correlated with 
station load and meteorological conditions. 

Table I shows the results for 406 hours during 
February 1958 at a site in Bettws Village, South 
Wales, one mile east of a 120 MW power station. The 
power station is in sector 10 and its effect is clearly 
shown by the fact that in that sector there were 12:96 
SO, hr pollution in the 8-16 p.p.h.m. level and 
179-04 SO> hr in the 4-8 level. However, this means 
that the 8-16 p.p.h.m. level only lasted for a tctal time 
of one hour and the mean concentration of sulphur 
dioxide for the whole period was only 4:1 p.p.h.m. 
This is 2:7 p.p.h.m. higher than the lowest recorded 
for other sectors and 1-6 p.p.h.m. higher than the mean 
of the other sectors. The latter contain no sources of 
industrial pollution for some miles. 

Analysing sulphur dioxide charts is tedious and 
time-consuming when done by inspection and a semi- 
automatic chart analyser, based on that designed at 
the D.S.I.R. Radio Research Station3, has been 
developed for this work. 


Rapid Measurements in a Selected Area 


Much useful information can also be obtained by 
making rapid measurements at various points in a 
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selected area, and for this work, the battery-powered 
portable meter! is used in a small van or car. 

Apart from investigating complaints of nuisance, 
surveys are carried out by making a series of measure- 
ments under different meteorological conditions at 
predetermined sites. The latter are selected on circles 
or arcs at distances of 0-25, 0-5, 0-75, 1-0, 1-5 and 2:0 
miles from a power station or other selected point and 
the sulphur dioxide values obtained plotted against 
the compass bearing of the test site from the central 
point. Pollution greater than the background con- 
centration shows up as peaks and, knowing the wind 
direction, the sources of pollution can be located. 
Figure | shows the pattern of pollution in the Bankside/ 
St. Pauls area of London during the afternoon and 
evening of March 3, 1958. 

It is also possible to estimate the width of plumes 
when they descend to ground level; on one occasion, 
near Earley Power Station, readings taken across the 
path of the plume 1-6 miles from the station rose from 
0 to 8 p.p.h.m. and fell to 0 again over a distance of 
about 500 yards. 


Sulphur Dioxide Telemeters 


For intensive studies of the dispersion of plumes from 
stacks under rapidly varying meteorological conditions 
it is desirable to be able to measure sulphur dioxide 
concentrations simultaneously at various positions in 
a selected area. Sulphur dioxide telemeters which 
send their information by radio to a central point have 
been developed at the Central Electricity Research 
Laboratories and are now being used in experiments 
to elucidate the behaviour of plumes under different 
meteorological conditions. 


Air-borne Sulphur Dioxide Telemeter 


The survey methods described so far give sulphur 
dioxide concentrations at ground level only. A sulphur 
dioxide telemeter weighing only 4 lb. including radio, 
blower, batteries and sufficient reagent for one hour’s 
continuous operation’ has also been developed at the 
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Research Laboratories. It is carried by a tethered 
hydrogen-filled balloon in experiments to determine 
the cross-sectional area of a plume at increasing 
distances from a stack. It is also possible to study the 
distribution of sulphur dioxide at increasing heights 
above the ground, e.g. during periods of smog. 


Conclusions 


Automatic recorders, portable meters and ground- 
level and air-borne telemeters specially designed for 
the measurement of small quantities of sulphur dioxide 
in the atmosphere are being used by the Central 
Electricity Generating Board for organized surveys of 
the sulphur dioxide levels near power stations and for 
research on the dispersion of plumes from stacks. 

Realistic assessments are now being made of the 
degree of sulphur dioxide pollution caused by power 
stations and it has been found that the high stacks of 
modern power stations disperse hot gases so effectively 
that the concentration of sulphur dioxide in the 
atmosphere at ground-level near the station rarely 
exceeds 30 p.p.h.m. Moreover it has been shown that 
the maximum values occur for short periods of time 
only. The mean concentration of sulphur dioxide at 
any point near a modern power station is much lower 
than 30 p.p.h.m. and a two-year survey near a power 
station in Wales showed that the mean concentration 
for the whole of the period was less than 5 p.p.h.m. In 
large towns the mean concentration of sulphur dioxide 
can exceed 30 p.p.h.m. 

From studies of plume behaviour under specific 
conditions, simplified formulae are being prepared for 
the dispersion of plumes from stacks; these will be 
useful to stack designers. 
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RESEARCHES ON THE ATMOSPHERIC POLLUTION OF 
THE CITY OF MILAN 


A. GIOVANARDI, E. Grosso and E. De Fraja Frangipane (Institute of Hygiene, University of Milan ; 
Institute of Sanitary Engineering and Polytechnics, Milan). 


SUMMARY : A programme of air pollution 
measurement has been carried out in 
Milan over the last three years, measuring 
deposited matter, suspended matter, and 
sulphur dioxide (using the lead peroxide 
method). Twelve permanent stations have 
been used, plus extemporaneous measure- 
ments at other sites in the streets. It is 
concluded that badly run domestic heating 
systems are a greater cause of pollution 
during the winter than either vehicles or 
industry. 


Since the beginning of 1956, the Hygiene Institute 
of Milan University has been carrying out a programme 
expressly concerned with a series of investigations to 
establish the causes and the nature of atmospheric 
pollution in this city and in some neighbouring centres 
(Sesto San Giovanni, Pero, etc.). These are being 
made with the co-operation of the Hygiene Office of 
the Milan Municipality and of the Sanitary Engineering 
Institute of the Milan Engineering School. Such 
investigations are carried out in 12 permanent stations 
situated in the residential and industrial areas and in 
the form of extemporary determinations in different sites 
in suitably chosen city streets. The data collected 
and the observations made from 1956 to 1958 show 
the following data as to the behaviour of the main 
pollution indexes: 

(a) the highest values of deposited matter were shown 
during winter in the residential areas of the city centre 
(maximal value = 12-50 ton/Km2/month at the station 
of Milan centre in winter 1956) and the lowest ones in 
summer (minimal value = 4:02 ton/Km2/month at the 
Melegnano station in summer 1956) without important 
differences within residential areas and more or less 
industrialized peripheral areas of the city and of the 
suburbs (Sesto San Giovanni, Pero, etc.) ; 

(b) the total undissolved matter, solid matter soluble in 
CS2 and combustible matter showed a seasonal behaviour 
substantially like that of the deposited matter, with an 
excess of the winter values compared with the summer 
values usually apparent in the residential areas of the 
city centre; 

(c) the undissolved matter collected in winter in the 
residential areas appeared to be composed of about 
61 per cent combustible matter, and about 37 per cent 
ash; whilst the undissolved matter of the industrial 
areas contain about 62 per cent of ash and 35-37 per 
cent of combustible matter; in summer the undissolved 
matter of the residential areas and of the more or less 
industrialized areas have mainly shown the same com- 
position ; 

(d) similar to the deposited matter (as to the seasonal 
variations and the differences within residential and 
industrial areas) was the behaviour of two other 
indexes of the combustion process, the suspended 
impurity determined by filtering a measured volume of 
air through a white filter paper and matching the 
grey stain left on the paper with a scale of shades 
previously calibrated, and the sulphur dioxide deter- 
mined with the lead peroxide instrument. The 
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Fig. 1. Behaviour of the deposited see " Gonhin 
month) in the stations of Milano-Centre, Milano-Piazza 
Fratelli Bandiera, Sesto San Cian and Pero in 
winter and summer 1956 and in winter 1956-1957. 
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Fig. 2. Behaviour of the suspended matter as average 
daily value (in mgr./mc) in the stations of Milano- 
Piazza della Repubblica (Station A), Sesto San 
Giovanni and Pero in Fanuary 1957 and August 1958. 


highest values of suspended impurities were observed 
during the winter in the residential areas (maximal 
value = 0-997 mgr/me at the station Milan-Piazza 
della Repubblica, in winter 1957, whilst the lowest 
ones were noticed in summer without any sensible 
differences within residential and more or less 
industrialized areas (minimal value = 0-073 mgr/mc 
at the Pero station in summer 1958) ; 

(e) on examination of the dust particle size, the 
suspended impurities showed during winter to contain 
for the most part (up to 89 per cent) particles with a 
diameter lower than | micron, constituted of coal and 
ash; 

(f) by extemporary determinations the highest 
sulphur dioxide concentrations (up to 0-530 ppm) have 
been made evident in the residential areas during 
winter, early in the morning; 

(g) the highest sulphur dioxide concentrations as a mean 
daily value were observed everywhere during winter 
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with a slight prevalence at the station of Pero (the area 
of refineries and chemical industries) ; 

(h) special determinations (of deposited matter, 
suspended impurity, and sulphur dioxide instituted 
for comparison in two stations placed at different 
heights in a dominantly residential area of the city 
(“‘ grattacielo di Piazza della Repubblica ’’), the one 
at a height (from the ground) of 33 m and the other 
at 104 m, showed that the lower atmosphere layers 
are more polluted than the higher ones; 

(i) the more or less abundant rainfall regularly 
gave rise to a more or less sensible reduction of the air- 
dust content (up to one-third of the values concerning 
the clear days); the fog, on the contrary, regularly 
caused an increase of the same; 

(j) at some places in the city streets notably con- 
gested by traffic (crossings, tunnels) and in the hours 
in which it was most dense, a series of suitable deter- 
minations did not show carbon monoxide concen- 
trations higher than 62 ppm; 

(k) by the investigations carried out to the present 
time in the residential areas of the city (centre and near 
neighbourhoods), pollutants of industrial origin 
(chlorine, fluorine) were never found or they were 
detected at notably low concentrations (ammonia, 
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Fig. 4. Behaviour of sulphur dioxide as average daily 
value. Maximum, minimum and average concentrations 
(in volume p.p.m.) observed in the station of Milano- 
Centre from January to June 1957. 


nitrogen oxides), far from the bounds considered as 
toxic in industry; also in the more or less industrialized 
peripheral areas and in the suburbs the pollutants, 
also of industrial origin, were made evident at rather 
low concentrations (except the particular case of an 
enamel-varnish industry in the neighbourhood, from 
which fluorine was found at concentrations of 0-076— 
0-043 ppm. 

To conclude, these researches, which have lasted for 
three years, particularly on the ground, of the 
behaviour of deposited matter, suspended impurity 
and sulphur dioxide, show that domestic combustion (from 
heating plants) badly conducted, represent, during winter, the 
main cause of air pollution in Milan; and that in this 
direction it seems that, particular cases excepted, lesser 
importance is to be ascribed to vehicular traffic and manufacturing 
industry. 
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MONITORING FLUE DUST SURFACE AREA 


D. H. GRINDELL, Ph.D., B.Sc.(Eng.), 


Research Laboratory, The British Thomson-Houston 


Co. Ltd., Great Britain. 


SUMMARY : The air pollution characteris- 
tics of flue dust are governed mainly by 
the size range of the particles, rather than 
with factors as opacity and gross weight. 
An instrument, working on the principle 
of the electrostatic precipitator, has been 
developed, which records the surface area 
of dust sampled. It is sensitive to small 
as well as large particles. 


The opacity of a chimney discharge measured by 
light-obscuration instruments, the gross weight of 
solid particles determined, often tediously, by gas 
filtering and smoke darkness defined by the Ringelmann 
Scale, are not strictly factors of primary importance 
in the study of air pollution, for they are not directly 
related either to its basic characteristics or to its most 
serious consequences. The dispersion of airborne 
particles, their fog-inducing tendencies and_ their 
detrimental effects upon health are governed more by 
the size distribution, surface area and fundamental 
chemical and physical properties of the impurities. 

Smoke and dust particles within the range 0-1—1-0 
microns diameter are largely responsible for the forma- 
tion of industrial fogs, as well as being pathologically 
the most dangerous, but since they are also comparable 
in size with the5wavelength of visible light, the true 
meaning of optical measurements of their concentration 
may be obscure. 

Recent work by the British Thomson-Houston Co. 
Ltd., has resulted in the development of an electro- 
static dust monitor which records the surface area of 
dust sampled per second and is equally sensitive to 
these small particles. The equipment was primarily 
developed for use in power station boiler installations, 
but the method is applicable to other gas-entrained 
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dusts, smokes and certain fumes. 

The working principles are similar to those of the 
electrostatic precipitator, such as that outlined in 
Figure I(a) comprising an earthed metal tube sur- 
rounding a thin axial wire to which a high voltage is 
applied so that the air inside is ionized and a corona 
discharge is established. 

Dust present in this inter-electrode gap is bombarded 
by gas ions and each particle rapidly acquires an 
electric charge approximately proportional to the 
square of its radius. 

In the precipitator, dust, once charged, is attracted 
to the outer tube; in the dust monitor, the velocity of 
the stream carrying the dust and the length of the 
corona wire are adjusted to ensure that precipitation 
occurs in a separate collecting section, the outer 
cylinder of which is connected to an amplifier, and 
the long central electrode is corona-free and charged 
to the same polarity as the dust, as shown in Figure 
l(b). The flow of charged dust particles to the outer 
tube constitutes a current proportional to the total 
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external surface area of the dust sampled by the 
monitor per second. 


The practical dust monitor is fitted through the flue 
duct wall with sampling and return pipes projecting 
into the gas stream. Irrespective of velocity, an 
isokinetic and representative fraction of the main gas 
flow is maintained through the apparatus and by 
careful aerodynamic considerations, a driving fan is 
unnecessary. Electrical heating is provided to prevent 
condensation of the hot gases and, to reduce dust 
build-up, automatic self-cleaning by a periodic air- 
blast is incorporated, atmospheric air being used for 
this purpose in installations where the duct pressure 1s 
negative. 


With the co-operation of the Central Electricity 
Generating Boad, experimental monitoring equip- 
ment based on these principles has been installed on 
the outlet side of the dust arresting plant of an 
Electricity Generating Station burning pulverized fuel 
and has now been operating satisfactorily for some 
months. Prototype models will shortly be on trial at 
stations with different boiler characteristics. 


Typical recordings are reproduced in Figure 2° 
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The transients at 15 minute intervals are due to rapping 
in the main precipitator; those at periods of 20 
minutes are due to the monitor self-cleaning action. 

When the boiler is started up on fuel-oil, the flue 
gases contain a large number of fine particles. These 
are often recorded on the chart as an off-scale reading 
which persists until the changeover to pulverized fuel 
is made. 

Unless an arbitrary system of units is desired, the 
reading of current (1 mA full scale on the chart) may 
be converted by calculation to surface area of dust 
passing each square foot of chimney duct per second. 
This is done in terms of the amplifier gain, the corona 
current and particle dielectric constant. ‘The latter 
does not vary significantly for pulverized fuel ash and 
since it does not affect the reading directly, a single 
determination suffices. 

Alternatively, the apparatus is calibrated against 
the weight of dust per unit volume of gas determined by 
a gas-filtering technique. This requires the mean 
monitor reading during a three or four hour period 
under constant boiler conditions, measurement of the 
flue gas duct velocity and specific surface area (cm2/g) 
of a typical dust sample. 
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RESEARCH ON AIR POLLUTION IN SOUTH AFRICA 


E. C. HALLIDAY, Ph.D., Principal Research Officer, General Physics Division, National Physical 
Research Laboratory, South Africa 


SUMMARY: Air pollution in South Africa 
has grown rapidly since 1930. Preliminary 
research has been carried out, using 
British pattern instruments. Results show 
that pollution levels in large towns in the 
Union are comparable with pollution in 
English towns. As a result of increased 
interest, wider research projects should be 
possible. 


South Africa is a rapidly growing country both in 
the size of its cities and the extent of its industrialization. 
As a result, while the pollution of city air in 1930 was 
virtually negligible, by 1950 smoke at any rate had 
become a marked threat to the amenities of several 
cities and sulphur dioxide damage was easily detected. 
However, it was still possible to dispute the acuteness 
of the situation and while scientists who were aware 
of the air pollution problems of the industrialized 
countries of the world wished to undertake research 
upon the problem in South Africa, administrative 
bodies were not so alive to the situation and as a result 
it was not possible to find funds for a large scale research 
project. 

It was considered in 1954 that such a situation 
should not prevent a start being made upon a study 
of air pollution for it was realized that the results of a 
limited research could be of value in the education 
of the public and that an educated public would be 
more willing to support an enlarged research project. 
The National Physical Research Laboratory therefore, 
embarked upon a study of smoke and sulphur dioxide 
concentrations in Pretoria, the administrative capital 
of South Africa, and made use of the type of equipment 
which was developed in England for this purpose. This 
apparatus draws air through a filter paper and then 
through a wash-bottle filled with a dilute solution of 
hydrogen peroxide, the volume of the air being 
measured with a commercial gas meter. Only six 
monitoring stations were used and at first they were 
closely spaced across the centre of the city. When it 
had been established that there were no marked 
variations of pollution concentrations over short 
distances in the central area, the alternate stations 
were closed down, the apparatus being moved to 
positions in the suburbs of the city. In this way a small 
group of stations was made to serve a wider area 
than might have been thought possible and a con- 
siderable volume of information has been obtained. 
In addition, deposit gauges were used to assess the 
mass of heavy material deposited on exposed surfaces 
and two papers have been published so far upon the 
findings of four years of investigation.!: 2 It was soon 
shown that the pattern of pollution was very much 
what would be expected in the light of such city surveys 
as the Leicester study or the sootfall survey made in 
New York. The pollution concentration was highest 
in the centre of the city and fell off as one moved 
away from the centre. It reached a maximum in the 
winter and a minimum in the summer. ‘There were 
signs of a reduction of concentration during the 
week-ends, indicating the extent to which industry 
was a source of pollution, and from this and other 
information it was deduced that the contribution to 


the smoke of the city, by domestic and semi-domestic 
users of coal was probably in the region of 50 per cent 
of the total measured. It was also shown that over 
a period of four years there was a steady increase in 
the level of the pollution as a result of the increase in 
the population and the increased use of coal. 

In 1957 and 1958, first the city of Durban and then 
the cities of Johannesburg and East London embarked 
upon similar programmes of measurement and their 
observations were collected and analyzed at the 
National Physical Research Laboratory. The figures 
show that the smokiness of these four towns (out of 
the eight larger towns of the Union) is by no means 
slight and that in Pretoria and Johannesburg smoke 
concentrations are observed which are roughly com- 
parable with concentrations observed in _ Ilford, 
Leicester, Portsmouth and Southampton. Table I 
gives the figures and although it may be objected 
that the values for the English towns, as taken from 
the D.S.I.R. monthly reports, may not represent the 
whole of each town in the same way as the South 
African figures represent the South African towns, 
nevertheless it remains that somewhere in the South 
African towns there are conditions somewhat similar 
to those experienced somewhere in the English towns. 

During 1959 an attempt was made to study the 
concentration of ozone and other oxidizing chemical 
radicles in the air of Pretoria. Not many opportunities 
were found for carrying out such experiments but it 
was found on those occasions that ozone concentrations 
were low although petrol consumption in Pretoria is 
relatively high. In fact, the consumption of petrol 
per day per square mile of the city is about one-third of 
the corresponding figure computed for Los Angeles, 
though of course the total petrol consumption for the 
town is very much smaller than it is in Los Angeles 
County. This low figure for ozone can be linked with 
the high figure for sulphur dioxide, in agreement with 
the suggestion by Cholak;: 4 that high figures for the 
reducing agent sulphur dioxide must necessarily go 
with low figures for the oxidizing agent ozone. 

A start has been made with a study of the structure 
of the atmosphere up to a height of 800 ft above the 
ground. Temperature profiles have been constructed 
for all periods of the day and night, and it has been 
shown that during the later periods of the night there 
is, in winter, a fairly regular occurrence of a very steep 
inversion gradient in the first 200 ft of height followed 
by an isothermal layer extending from the 200 to the 
800 ft level. This condition was postulated by the 
investigators of the Trail smelter in Canada in 1940 
to account for the sudden appearance of sulphur dioxide 
at places over 20 miles apart at the same time in the 
morning.’ It was thought that heating of one side 
of a valley by the rising sun before the other side 
received the sunlight caused a convection current to 
overturn the upper layers, bringing the sulphur dioxide 
in the isothermal layer down to the ground. No signs 
of such a process have been observed during the present 
measurements but the existence Ji the layer has been 
clearly shown. 


Proposed work for the future 


As a result of heightened interest in air pollution it 
should be possible in the near future to conduct a 
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‘more extended study of pollutants in the atmosphere. 
The programme is planned to involve physical, 
chemical and industrio-economic aspects. Biological 
aspects may be considered later. It is proposed to 
extend the city surveys to include those cities which 
still have no measuring programme. It is also proposed 
to make a chemical study of the constituents of air 
pollutants in various cities and to correlate the 
quantitative information with the information avail- 
able from the city monitoring stations, of the general 
level of pollution at the time. 

A third line of activity will be a full study of the 
micrometeorology of various sites in South Africa, 
for the purpose of obtaining information which may 
be used in industrial siting and in giving advice on 
such questions as optimum stack height for good 
diffusions of effuent. Already the department is being 
asked to assist developing industries in such matters 
and basic information on atmospheric structure will 
be of assistance in such work. Coupled with this 
investigation will be fundamental studies of the physical 
processes involved in the diffusion of pollutants. A 
fourth project involves a study of the quantities of coal 
used by different types of coal purchasers in the larger 
cities of South Africa. This will be used in an analysis 
to supply the data upon which an industrial programme 
for the supply of smokeless fuels can be based. The 
study will supply figures for the potential market for 


such fuels and also for the haulage distances-—and 
costs—which will be involved. This is a type of study 
which is perhaps peculiar to South Africa, because 
in the Union there is not available a wide range of 
fuels alternative to coal, as is the case in England. 
For a reduction of smoke emission to be possible there- 
fore, new industries must be created and these industries 
must know the potential market before they start. 
Thus the last project of the research programme has 
the very practical aim of paving the way for the 
introduction of legislation for the reduction of air 
pollution. 
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CONTRIBUTIONS TO THE “* SMOG ” PROBLEM 
Professor H. O. HET TCHE, M.D., Ph.D., Institute of Hygiene, Hamburg, Germany. 


SUMMARY: Smog is a synergistic effect 
of dust or soot and H,SQO,. As it is at 
present not possible to remove the large 
quantities of sulphur oxides, attention 
should be given in combustion processes 
to the emission of a minimum of soot and 
dust into the atmosphere. As the appear- 
ance of one of the synergists is reduced, 
one may expect a reduction in smog- 
poison. 


Smog has been known for 80 years as the cause of 
damage to health. It occurs in London particularly 
where large quantities of coal are burned in a small 
area. The remedy for such airborne intoxication of 
the population is only possible by comparative 
epidemiological investigations and measurement of the 
immission. 

In the following lines under ‘‘ A” an attempt is 
made to assess the aetiological significance of the 
epidemiological and chemical results recorded in the 
literature. In Section B my own quantitative observa- 
tions are described in a field which does not show any 
morbidity caused by smog, but the observations make 
it possible to assess the behaviour of sulphur dioxide 
in comparison with dust. 


A. Survey of the Literature 


The danger of damage and disease by smog rises 
(a) with the duration of residence in a smog area}, 
(b) with age?, (c) with the density of population and 
(d) with the rise of SO2 above 0-3 ppm and of smoke 
above 0-6 mg/m3 in London:. 

The results for (c) and (d) are similar to rise in 
mortality of neoplasmas of the respiratory ducts; for 
the large cities in U.S.A. this has been proved to be 
a function of high population density4 and indus- 
trializations. It has been proved statistically. The 
compound responsible, benzpyrene, is also found in 
effluent gases. Damage having been caused in the 
endemic districts, the disease may manifest itself after 
many years, as the excessive mortality of English 
immigrants in Australia shows. This is a parallel to 
(a). A similar relationship is known for silicosis 
where the onset of the disease depends on the dust 
content of the air and on the duration of activity in 
a dusty atmosphere. 

As noxious substances causing smog disease must 
be considered*: (1) SOx. dissolved in fog; (2) SO2 
absorbed on dust; (3) the synergic effect of certain 
substances. 

Regarding (1): as the MAC*-value for SO2 = 
5 ppm (formerly 10 ppm), this gas may probably be 
excluded as a causative agent. 

Regarding (2): experiments? with SO, adsorbates 
on soot show only small effects in animal experiments. 

Regarding (3): many facts indicate a synergic effect 
of dust or soot which is loaded with sulphuric acid. 
This is indicated by: 


Sulphuric acid as effective substance 


Even 0:5 mg/m increase breathing rates’, in man 
2 mg/m; caused persistent bronchitis?, whereby 
particles of 2-5 micron reached the bronchi and of 


* Maximum allowable concentration, 


0:8 micron the alveoli!®. The conversion of SO2 into 
SO; is possible in a moist atmosphere!!; the proportion 
of SO; is said to rise thereby from 3-3 per cent, as it 
occurs in smoke, after 7 hrs fog to 20-24 per cent, 
after 11 hrs to 30 per cent. This increase is under- 
standable, for coal smoke contains, i.e. Fe2O3, oil 
smoke V2O;5 and NiO, i.e. catalysts which promote 
the oxidation of SO... My own examination of soot 
from combustion showed for coal soot 6 per cent 
H.2SO,4, 35-2 per cent ash, the latter with 94 per cent 
Fe.03; pH of the water soluble in 2 per cent 1-51. 
Oil soot 12-3 per cent H2SO,4, 16-8 per cent ash, the 
latter with 30 per cent Fe2O;3, 8 per cent CaO, 2 per 
cent NiO; the 2 per cent aqueous solution = pH 0-86. 
Another oil soot from a roof gutter of a fuel oil instal- 
lation with oil of 2:6 per cent sulphur content gave 
7:6 per cent H2SO,4 and 10-6 per cent HSO,, mostly 
as sodium salt. ‘The water content of both kinds of 
soot was below 1 per cent, showing the high con- 
centration of H2SO4, being perhaps 80 per cent and 
causing corrosion. ‘This was found in roof gutters and 
on parked motor vehicles. 


Dust as Active Agent 

Extensive investigations with the electron microscope 
of inhaled and exhaled aerial dust!2 have shown that 
only particles of 0-25 to 10 micron reach the alveoli, 
but that only 85-98 per cent of these are deposited 
there. Aerosols may absorb pollutants and increase 
their effect on the lungs; paraffins are among the 
promoters of this effect!3 14. In order to avoid 
changes of the dust in dust filters, aerosols should be 
obtained with the aerosol spectrometer by Goetz. 

All these facts indicate that the smoke emitted from 
the chimney already possesses toxic properties. Further, 
fog produced under high pressure weather conditions 
will lead to a gradual loading of the condensation 
nuclei with SO:, for in air of 65 per cent saturation 
these carry a coating of water!5. ‘Thus a washing out 
of SO, from air on to the fog particles will occur. 
Rain washes the SO; aerosol better than SO2!!. The 
SO, adsorbed by aerosols and then oxidized will be 
as toxic as chimney smoke, but will be even more so 
as it enters the lungs more readily. After inhalation 
of SO215 the maximum of activity in blood is reached 
after 3 hrs and decreases after 24 hrs to 30 per cent, 
but in the lung the activity remains unchanged for 
several days!6. Therefore, the specially toxic soot— 
H.SO.—aerosols remain for a long time in the most 
sensitive lung tissues. 


Measurements in the City of Hamburg 


For the control of air pollution and the measurement 
of soot concentration in the air in the different districts 
of the city a net of observing and recording stations 
was established in Hamburg five years ago. An 
‘* Avigraph ” worked out at the Hygiene Institute of 
Hamburg sucks the air through a nozzle!7; the dust 
hits a sticky paper and by its impact remains on it. 
The number of particles compared with blacking is 
well known by many measurements with the Zeiss 
Konimeter. Every half hour throughout the day the 
intensity is visually measured in comparison with 
standards. During the last year SO. and SO3 were 
also measured with the Autometer of Woesthoff. 
These are intended to give information regarding the 
possibility of damage to man and plants by city air. 
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In order to judge the measurements of extreme 
weather conditions the variation of dust and gas must 
be known for the hours of the day and the days of the 
week. 

In Fig. 1 the daily and hourly means are shown 
for winter six months 1958, the observing station being 
25 m above the ground. ‘The small discrepancies in 
the run of SO. and dust is probably due to street 
traffic. The form of the curve has been known for 
a long time. In former investigations!®’ at the same 
station the diurnal peaks of dust content were obtained 
for individual seasons. ‘They were found for May-— 
July at 6.30, 20.30 o’clock, for August—October 
8—9.00, 18—20.00, for February—April at 9.00, 18—19.00 
’ for November—January 10.00, 16—17.00. The effect 
of radiation upon turbulence is shown very clearly. 

Fig. 2 shows the run for weekdays as the mean of 
the period August 1958—February 1959. It is striking 
to note the strong rise of SO2 on Mondays and the 
low dust content in mid-week. During that period 
the mean value for SO2 was 0-2 ppm, similar to that 
in London 1955/56. 

Fig. 3 is intended to show the effect of the emissions 
of an industrial area upon the neighbouring residential 
area. In the south-west of the lower observation point 
is situated a sulphuric acid works, a gas works and 
electric power station. The higher observation point 
1-55 km distant shows the SO> effect already con- 
siderably rounded off, probably by reason of the 
diffusion of the gas. The outer hatched curve represents 
the dust-windrose, also obtained by evaluation of the 
intensities according to direction and duration of the 
wind during six months. 

In Fig. 4 are shown the daily means for dust and 
SO, from January 26—March 4, 1959, at the same 
observation point as for Figs. 1 and 2. In addition 
the weather data are given and the biotropic irritation 
force of the weather conditions according to information 
by the Meteorological Office, Hamburg. The period 
February 13-17 should be particularly noted: SO, 
gets ahead of the dust; on February 15, a Sunday, 
it drops from 1-8-0-78 mg/m3, probably on account 
of adsorption of SO. According to Fig. 2 one would 
have expected a drop to 1-2 mg/m3 only. The peak 
of the dust arrives only two days after that of the 
SO,. In these foggy days many people experienced 
for the first time the sensation of asthmatic breathing 
difficulties on their way home from work. A smell 
of SO. could not be observed, although workers in 
experimental rooms could recognize 0:5 mg/m3 SO, 
quite readily. 

Mortality through bronchitis and pneumonia did 
not rise during the foggy days. The average deaths 
per week in Hamburg caused by these diseases was 


3-7 and 13 respectively during November 1958- 
February 1959. During the four weeks following 
January 25, 1959, the number of deaths were 5, 2, 1, 
5, respectively (3 of the last 5 in outer districts); by 
pneumonia 19, 11, 7, 6. From these figures it must 
be concluded that the prior pollution of the air in 
Hamburg is apparently so small that it does not 
cause any liability to respiratory diseases such as the 
smog disease. 
Hyg. Institut Hamburg 
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Fig. 1. 


City of Tokyo, Monthly mean distribution of deposited matter, tons per sq. km. per month. 
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RESEARCH AND INVESTIGATION IN JAPAN 
Institute of Public Health, Tokyo, Japan 


SUMMARY: Recent research and inves- 
tigation relating to air pollution is carried 
out by local governments or local research 
commissions in the prefectures and cities. 
The various types of research undertaken 
are outlined. Since 1950 the number of 
reports on air pollution made public has 
gradually increased. A number of dia- 
grams are given showing the weight of 
deposited matter in major industrial 
districts and cities. Differences in pollu- 
tion between the different parts of cities 
show the principal source of pollution was 
industry. A list is given of the liaison 
organizations for expediting research and 
investigation. 


The scope of recent research and investigation 
relating to air pollution is that carried out by the local 
governments themselves, or local research com- 
missions in the prefectures and cities, i.e. Sapporo-Shi, 
Tokyo-To, Kanagawa-Ken, Osaki-Shi, Amagasaki-Shi, 
Kobe-Shi, Ube-Shi, and Fukuoka-Ken. It covers 
measurement of the volume of falling soot and density 
of sulphurous acid gas; detection of the relation 
between air pollution and meteorological conditions; 
meteorological survey of air pollution; study of 
. measuring methods for air pollution; research into the 
influence of air pollution on vegetables and on human 
bodies. 


Since 1950 the reports on air pollution made public 
in the academic societies of health, meteorology and 
chemistry, have gradually increased in number. The 
attached diagrams shows the weight of deposited matter 
in major industrial districts and in those cities which 
were effected by the pollution to a considerable degree 
in 1958. Differences in the degree of pollution found 
between each part of the respective cities proved in 
general to be large, and showed that the principal 
source of pollution was industry. 

Liaison organizations for expediting research and 
investigation are as follows: 


Liaison Meeting for Air Pollution Research in 
Kinki Zone; 

Liaison Council for Abatement of Air Pollution 
(consists of six cities in Fukuoka-Ken) ; 

Technical Committee for methods of Air Pollution 
Abatement in Keihin Industrial Zone, Kanagawa- 
Prefecture. 

Health Department of Communities Council in 
Hanshin Zone (including five cities) ; 

Research Council of Air Pollution in Kobe Area; 

Air Pollution Department of Workshop Manage- 
ment Council in Amagasaki. 


Of the research reports made public since 1950, 
46 articles were stated in the convention of academic 
societites and 50 articles appeared in some periodicals, 

Those local bodies issuing reports of air pollution 
are Kanagawa-Ken, Kobe-Shi, and Sapporo-Shi. 





Fig, 2. Monthly mean weight of deposited matter in some cities in Japan (industrial 
areas) 1958, except Sapporo (1956). 
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THE DURBAN CLEANER AIR CAMPAIGN 
hk. R. JOHNSON, Air Pollution Control Engineer, City Engineer’s Department, Durban, South Africa 


SUMMARY: Durban is not only a major 
port and South Africa’s main holiday 
resort, but is also a thriving industrial 
city. Coal is the principle fuel and its 
use by unskilled stokers gives rise to 
considerable smoke. This combined with 
frequent inversion conditions, produces 
smog. Smokeless zones are being created 
and a close check kept on all plans for 
new buildings to avoid potential nuisances. 
Smoke Control by-laws have been created 
to prohibit industrial smoke, and success- 
ful arrangements made for the training 
of stokers. Ali new plant must secure 
prior approval. A merit system for firms, 
based on standard smoke observations, 
has been instituted. Public Service 
vehicles may have their licences withdrawn 
if they emit excessive smoke. Railways, 
ships and special processes also come 
under the control of the municipality and 
are being dealt with. 


Introduction 


Durban is the principal East coast port of South 
Africa handling some 200 ships per month. It is also 
rightly known as the Union’s main holiday and winter 
resort and has a mixed population of approximately 
half a million with all the industrial development 
necessary to meet their requirements plus other major 
industries which have been attracted to this port, 
including an oil refinery, whaling station and sugar 
refinery, etc. 


The Problem 


Bituminous coal is cheap at 50-67s. per ton and a 
large proportion of boilers are hand-fired by non- 
European stokers who, until recently, were untrained 
and had no idea of smoke control or the reasons for 
it. Despite the unskilled stoker force, steam generation 
by oil, liquid petroleum gas or electricity costs three 
to four times as much as coal unless for short-term or 
intermittent use, and coal therefore remains the main 
fuel used in Durban. 

The climate of Durban is equitable and there is 


little necessity for space heating even during the winter 
months from June to August, but inversion conditions 
exist in winter and the area is surrounded by hills 
from 250-450 ft in height on three sides and the 
Indian Ocean on the other. Any smoke generated 
tends to form a heavy industrial haze or smog in the 
confines of the inversion layer as illustrated in the 
diagram, ‘‘ Smog Formation ”’. 

By correlating the meteorological data with figures 
for the hourly variation of smoke concentration and 
with visual observations throughout the city it has 
definitely been established that under present con- 
ditions if an inversion rate of more than 1°C per 100 ft 
exists, i.e. if the temperature increases at this rate 
instead of dropping as it should normally at the rate 
of 2°C per 1000 ft, then the present smoke emission 
will give rise to smog formation. The variation of 
smoke concentration, measured by drawing hourly 
air samples through a rotating filter paper, clearly 
indicates that sometimes the smog noticeable in the 
morning has its origins the previous late afternoon 
and evening when the instrument records a noticeable 
increase in smoke concentration. The onset of 
inversion conditions in the late afternoon has also 
been confirmed by temperature measurements using 
a captive balloon over Pretoria. Table II shows how 
these inversion and smog conditions in Durban increase 
during the winter months. 

In the solution of this problem a number of novel 
approaches are being used which may be of interest 
to those concerned with smoke control generally, and 
these aspects are considered below. 


Smoke Control 


Complaints 

While there is little recourse to space heating in the 
residential areas, coal is predominantly used by hotels 
and blocks of flats, which characterize the modera 
South African city, for hot water and cooking purposes. 
Due to the difference in elevation of adjacent buildings 
it is not uncommon for one old established hotel to 
smoke out a new 14-storied block of flats, to the 
annoyance of the tenants. Individual complaints are 
dealt with as they occur by advising of the simplest 
and cheapest method of overcoming the nuisance and 


Table I 
Coal Consumption in Durban 


Coal used Percentage 

Consumer Tons per year of Total 
AeBb wie Station ... 500,000 43 
Industry 400,000 34 
S.A. Railways ... 180,000 15 
Domestic 60,000 5 
Harbour Craft ... 30,000 3 
TOTAL 1,170,000 100 


Teo much coal burnt inefficiently producing excessive 


Fuel Burning Appliances Involved 


Pulverized fuel boilers with Cyclones and electrostatic 


precipitators. 


Ranges from small inefficient hand-fired boilers to large 


modern mechanically fired plant. 


Hand-fired locomotives, boilers, mobile cranes, etc. 


Predominantly hot water and cooking stoves of hotels 


and flats. 


Hand-fired tugs, dredgers, etc. 





smoke emission. 
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Table I 


Inversion Data for Durban 


Month 





spuite’... 

jelyo 

August 

September ... 

October 1958 to February | 1959 
March : 

Aprikes: 

May . 


pressing for their adoption. An all-out campaign is 
afoot to encourage the use of smokeless fuel or 
mechanical firing equipment, and this is being sup- 
ported by the introduction of Smokeless Zones, the 
first of which embraces the entire beach front area, 
some 426 acres in extent, where 1,500 tons of fuel are 
burnt every month, in the majority of cases on 
inefficient appliances by untrained non-European 
stokers. By-laws are currently being drafted to require 
hotels and flats, etc., to convert to smokeless operation 
within three months, but one year’s exemption can 
be obtained if they are required to install mechanically 
fired equipment, and if the appliances have to be 
replaced entirely they will be allowed two years. ‘The 
corporation has established a loan scheme whereby 
- those persons required to incur expenditure for the 
implementation of air pollution control measures can 
apply for a 75 per cent loan repayable at interest over 
a period of five years. Other residential areas of the 
city will gradually be established as smokeless zones, 
and a close check is kept on all new plans submitted 
where taller buildings are likely to build over existing 
fuel burning appliances to the annoyance of the 
tenants. By joint negotiation with all parties concerned 
it is very often possible to avoid any nuisance being 
created. 


Industry 

Smoke control by-laws were promulgated on August 
21, 1958, their main provisions being to prohibit 
smoke of density greater than Ringelmann No. 2 for 
more than three minutes in any half-hour period, and 
in the first year this limit was relaxed to smoke of 
density Ringelmann No. 3 to enable those concerned 
to make the necessary modifications and have their 
stokers trained in smoke abatement. The other main 
provision was the requirement of all persons wishing 
to install new fuel burning appliances to seek the prior 
approval of the City Engineer’s Department to ensure 
that adequate control measures were incorporated in 
all new installations. To enlist the support of all 
concerned the Cleaner Air Consultative Committee 
was formed shortly after the appointment of the author 
towards the end of 1956, under the able chairmanship 
of Councillor Frank E. Cheek, and included represen- 
tatives of industry, hotels associations, laundries, 
railways, electricity supply commission, etc. Six air 
pollution control inspectors were subsequently appoin- 
ted and seven non-European stoker demonstrators, the 
intention being to advise all concerned on the measures 
they should adopt to control excessive smoke emission 
and train up the non-European stokers throughout 
the city of Durban. With the co-operation of the 
Natal ‘Technical College the author organized courses 
aimed at the twin subjects of fuel economy and smoke 


No. of Mornings Highest Inversion 
Inversion Existed Rate for Month 





23 2-750 - 

29 2-000 

22 1-280 

is 0-030 

Only 5 mild invjersions were noted. 

i) 0-800 

13 0-900 

24 1-800 


abatement, and also arranged courses for non- 
European managers and stokers, but the majority of: 
non-European stokers were trained on their own 
installations under the direction of the air pollution 
control inspectors and non-European stoker demon- 
strators. 

To encourage the co-operation of the firms concerned 
a system of standard smoke observations was adopted 
which enabled a monthly list to be circulated to the 
firms, showing an order of merit in any particular 
class of fuel consumption. For example, there are 
50 firms using in the region of 30 to 50 tons of fuel per 
month, based on 40 observations made throughout 
the month. Some firms consistently record no 
observable smoke, whereas others record smoke 
emission varying in density. This is assessed as smoke 
points against them on the basis of an emission of 
smoke of density Ringelmann No. | counting as one 
point, Ringelmann No. 2 two points and Ringelmann 
No. 3 three points against them. ‘These lists are then 
arranged in order of merit with the firms with zero 
points at the top, and at the same time the best 
previous record is shown against each firm. This not 
only fosters the co-operative spirit between the firms 
but is used as the basis for presentation of certificates 
to those firms having the best annual smoke record. 

These records also clearly indicate to the manage- 
ment concerned whether the engineers and _ stokers 
are keeping their smoke emission down to the standard 
which should be obtained by their firm or has been 
obtained in the past. Needless to say, any variation 
calls for a visit by the air pollution control inspector, 
and smoke charts are also supplied to the firms on 
which they can log the monthly returns and check 
any undue variations. ‘These records are also used by 
some firms as a basis for a bonus scheme for the stokers, 
but their main advantage is that firms required to 
install new plant or carry out modifications are 
immediately aware that if they consistently figure at 
the bottom of the list then they will be pressed to 
carry out any necessary modifications at an early 


date. Without such a scheme they would tend to 
adopt the “‘ Why pick on me ”’ attitude, which delays 
matters. 


Since the inauguration of this system in 1957 the 
number of firms with no observable smoke emission 
recorded against them throughout the monthly standard 
observations has increased from 17 to 33 without the 
implementation of the by-laws, and this system has 
fostered that spirit of co-operation which is essential 
to the success of any campaign of this nature. 


Railways 
The locomotives in Durban are predominantly coal- 
fired, though electrification is gradually being intro- 
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duced. There are, however, some 500 footplatemen 
operating on coal-fired locomotives and, after represen- 
tation by the corporation, the South African Railways 
administration arranged to appoint one of their retired 
system inspectors as a smoke control inspector, who 
now works in close co-operation with the corporation. 
A useful monitoring system has been evolved whereby 
the corporation’s inspectors are authorized to draw 
the attention of all footplatemen concerned to any 
excessive smoke emission observed and to report the 
subsequent action to the system manager. In the vast 
majority of cases this system results in immediate 
remedial attention to the blower and over-fire air 
which quickly eliminates the smoke, and _ this is 
logged as a “‘ good response’. In any month about 
100 cases of excessive smoke emission from locomotives 
will be noted by the inspectors and on an average about 
70 per cent will immediately rectify the emission; in 
about 10 per cent of the cases the response will be 
poor and in about 20 per cent of the cases, due to the 
operation of the locomotive, the inspector will be 
unable to attract the driver’s attention. The railways’ 
own inspector will then, from the number of the 
locomotive and the operational data supplied by the 
corporation’s inspector, take up the matter with the 
footplatemen concerned. 

At the same time the corporation has purchased a 
very excellent film, ‘* Little and Often ”’, which illus- 
trates the correct method of firing railway locomotives 
without excessive smoke emission and this is being 
screened at the main railway depots throughout: the 
city of Durban to all trainee and other footplatemen. 


Shipping 

Attention is also given to incoming shipping in 
Durban as the harbour is adjacent to the main 
residential areas of the city. Representations are 
made to the majority of ships visiting Durban monthly 
to advise them of the corporation’s campaign and to 
enlist their support. his is obtained by the careful 
manner of approach and smoke emission in the harbour 
area is kept within very reasonable limits. 


K 


Public Service Vehicles 

A large number of ’buses are required in Durban 
particularly by the non-European section of the 
community, and where these buses are operated by 
non-European owners engine maintenance and fuel 
filtration is not always all it might be. Due to the 
heavy loads and the gradients encountered in Durban, 
black smoke from diesel exhaust is a matter of much 
concern. In the Provincial Road Traffic Act promul- 
gated in 1957 provision exists for taking vehicles off 
the road until this excessive exhaust smoke is rectified, 
and to date some 600 vehicles have, after inspection 
at the municipal testing ground, had their licence 
withdrawn until the necessary maintenance and repairs 
have been effected. In this aspect of the campaign 
use has been made of a recently developed photo- 
electric exhaust smoke meter which has the advantage 
that it can be operated inside a moving vehicle and 
used as a standard in the assessment of smoke emission 
which otherwise might prove a “‘ bone of contention ”’ 
between the vehicle operator and the inspector. 


Control of Special Processes 


The Durban municipality is also concerned with 
the control of other forms of air pollution within the 
city boundary such as dust, fume and odour emission. 
No controlling legislation exists at the moment, but 
these problems are resolved by joint negotiation with 
the concern involved which invariably results in the 
adoption of suitable control measures. In this respect 
Durban has a distinct advantage over municipalities 
in the United Kingdom where control of such industries 
comes under the jurisdiction of the alkali, etc., works 
inspectors. At the moment no such organisation exists 
in South Africa, but legislation for control of atmos- 
pheric pollution on a national basis is being considered 
and a draft Act has been formulated based on the 
British Clean Air Act, the Alkali, etc., Works Inspectors’ 
Regulations and experience gained in the Durban 
campaign. Within the terms of this draft Act the 
Minister may at the request of the local authority 
authorize any person employed by that local authority 
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to carry out the duties of the Minister’s contemplated 
chief officer or inspectors within the area, and it is 
anticipated that in this way the municipalities in South 
Africa who are prepared to tackle the smog problem 
energetically will maintain control of all processes in 
their area. At the same time the smaller municipalities 
will be encouraged by the promulgation of this Act 
to adopt effective control measures with the assistance 
of the national authority. 


Conclusion 


Other papers from South Africa cover such aspects 
as the standard measurement of air pollution, which 
approaches that of similar towns in the United 
Kingdom, particularly where those towns in U.K. 
have forged ahead with the establishment of smokeless 
and smoke control zones over extensive areas. In this 
respect the author would like to pay tribute to the work 


of the National Society for Clean Air which has been 
largely responsible for encouraging and co-ordinating 
the activities of all municipalities throughout the 
United Kingdom and whose publications and activities 
act as a strong source of encouragement to all overseas 
members pursuing the clean air cause. 
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THE STANDARDIZATION OF METHODS OF SAMPLING 
AND ANALYSIS 


MORRIS KATZ, M.Sc., Ph.D., M.EJLC., Consultant, Atmospheric Pollution Services, Department of 
National Health and Welfare, Ottawa, Canada 


SUMMARY: The author describes the 
various sampling and analytical proce- 
dures in use, especially in North America 
and the United Kingdom. The criteria for 
sampling and analytical procedures are 
discussed. International standardization 
is needed and should be sponsored by 
some international body such as W.H.O. 
or O.E.E.C. Points which need particular 
attention are suggested. 


Introduction 

Interest in methods of sampling and analysis of air 
contaminants has grown steadily in North America 
within the last decade. This has been reflected in the 
activities of scientific and engineering societies, 
university and industrial research organizations, and 
certain government departments and agencies on the 
local, provincial or state and federal levels. In 
Canada there are a number of studies in progress in 
this field under the sponsorship of the Occupational 
Health Division of the Department of National Health 
and Welfare, the Air Pollution Control Branch of the 
Ontario Department of Health, the Ontario Research 
Foundation, the Canadian Standards Association and 
the ‘Toronto University School of Hygiene. Symposia 
have been held by the Chemical Institute, the Canadian 
Public Health Association and the Engineering 
Institute of Canada. 

In the United States the subject is developing 
rapidly as the result of efforts of committees and 
symposia sponsored by the American Chemical 
Society, the American Society for Testing Materials, 
the American Society of Mechanical Engineers, the 
American Industrial Hygiene and Public Health 
Associations and the Air Pollution Control Association. 
Since the passage of the Federal Air Pollution Research 
and Technical Assistance Act in 1955, the U.S. Public 
Health Service has expanded the studies of the 
National Sampling Network and the studies of a 
number of community air pollution projects with the 
co-operation of state and local agencies. Methods of 
sampling and analysis figure prominently in such 
studies. An important body of information has arisen 
out of the Los Angeles Air Pollution Problem with 
significant contributions from the work of the Los 
Angeles Air Pollution Control District, the Air Pollu- 
tion Foundation, the Franklin Institute and other 
organizations. Last, but not least, may be mentioned 
such studies of methods undertaken by the U.S. 
Atomic Energy Commission, the National Bureau of 
standards and the Bureau of Mines in the detection 
and measurement of aerosols and gases. 

These activities have resulted in a considerable 
increase in the scientific and technical literature on 
air pollution, with important contributions to our 
knowledge of methods of sampling and analysis for 
solid, liquid, vapour and gaseous contaminants. 
Among the more important recent technical resources 
in this field are the Air Pollution Handbook20, the 
Air Pollution Abatement Manual of the Manufacturing 
Chemists Association!9, the Proceedings of three 
National Air Pollution Symposia2? held in Pasadena, 


. 


California, in 1949, 1952 and 1955, the series of reports 
of the Air Pollution Foundation2, the published 
methods of Atmospheric Sampling and Analysis of 
the A.S.T.M.4 and the valuable contributions that 
appear in journals of the American Chemical Society, 
the Air Pollution Control Association and many other 
societies. The International Journal of Air Pollution 
(London) has appeared recently, and contains auth- 
oritative papers from many countries, including the 
United States and Canada. 

In 1957, the World Health Organization of the 
United Nations organized an Expert Committee on 
Air Pollution which reviewed the status of the overall 
problem at Geneva in November of the same year. 
Professor Cambi of Milan presented an admirable 
report on sampling, analysis and instrumentation at 
this meeting.?7 At about the same time an interna- 
tional sub-committee for co-operative research on the 
standardization of methods for measuring air pollution 
was established under the European Productivity 
Agency of the Organization for European Economic 
Co-operation. Thus the necessity for standardization 
of methods in this field has been recognized not only 
on national but also on international levels. 


Major Contaminants 

There are three main sources of origin for waste 
materials that contaminate the atmosphere. The first 
source consists of products of combustion of fuels, and 
waste products generated in the industrial, commercial 
and other activities of man. To this can be added the 
quantities of particulate and gaseous products of 
natural origin such as material arising from the decay 
of vegetation, the natural dust that is rendered air- 
borne by wind, spores and pollen, the materials con- 
tained in precipitation and the products of volcanic 
activity and forest fires. Thirdly, one must consider 
the class of contaminants resulting from the chemical 
or photochemical interaction of waste products that 
may occur subsequent to their release to the atmos- 
phere. This third source of pollution is aptly demon- 
strated by the history of the Los Angeles problem15 
but photochemical oxidation products of hydrocarbons 
and other organic compounds may occur in other 
areas as well. If the first two sources of origin, men- 
tioned above, are considered to be primary sources of 
contaminants, the third source is clearly asecondary one. 

For purposes of sampling and measurement, air 
pollution may be classified as follows: 

1. Particulate Matter. 

(a) Solid and liquid particles of relatively coarse 
size, greater than about 20 microns in 
diameter. 

(6b) Aerosols or suspensions of finely divided par- 
ticles ranging in size from about 20 down to 
less than 0-1 micron. 

2. Gaseous or Vapour Products. 

(a) ‘True gases such as sulphur dioxide, nitrogen 
oxides, carbon monoxide and dioxide, ozone, 
ete. 

(6) Hydrocarbons and other organic and inor- 
ganic compounds; in general, substances that 
have boiling points below about 200°C. 
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3. Radioactive Compounds. 

Radioactive isotopes of nuclear fission products, 
consisting of aerosols and gases, mainly from 
atomic and hydrogen bomb tests, but com- 
prising also the decay products of natural 
radioactivity. 

As examples of the above may be cited the following 
isotopes; strontium -—90 and -— 89, caesium — 137, 
carbon — 14, radioactive iodine, radioactive krypton 
and radon. 


Criteria for Sampling Procedures 

Statistical considerations will define the require- 
ments for adequately representative samples, and will 
define the limits of reliability for practical sampling 
schedules. The statistical approach, as well as other 
procedural criteria, are dealt with in ASTM D1357-574 
and by Cadle, Magill et al.5 

Aside from the criteria established by statistical 
reasoning, analytical requirements may impose con- 
ditions with respect to size and nature of samples. 
Where sampling and analytical procedures can be 
conducted separately, that is where the analytical 
technique is not an integral part of an instrument 
designed to yield continuous readings, the sampling 
methods must take into account the practical limita- 
tions of analytical methods. The amounts of contami- 
nants present in large volumes of air are often so small 
that analytical techniques are taxed to the limits of 
detection. Where this consideration applies, a com- 
promise must be arrived at between size of air sample 
and refinement or development of analytical method. 

General criteria of sampling procedures are as 
follows: 

(1) There should be, if possible; no, change» of 
condition of the collected material by aggregation or 
by reaction subsequent to collection. If changes are 
unavoidable their nature should be known. 

(2) A choice must be made between continuous and 
intermittent sampling in the light of the kind of 
information required. 

(3) The significance of short-term peak concentra- 
tions for some contaminants must be appraised, and 
the sampling programme must be planned accordingly. 
An example is afforded in the case of vegetation 
damage by brief fumigations with sulphur dioxide. 

(4) The importance of isokinetic sampling conditions 
must be held constantly in mind when particulates are 
sampled. Practical compromises are usually necessary, 
but the magnitude of errors introduced by anisokinetic 
conditions can be estimated, and the reliability of 
measured values can be judged accordingly. 

(5) Air sampling without concurrent measurement 
of relevant meteorological parameters can fail to yield 
the maximum information of practical significance. 
The more important meteorological factors are wind 
speed and direction and atmospheric stability. Others 
are temperature, humidity and precipitation. 

(6) The possible effects on the values to be deter- 
mined of local topographic features, or the street and 
building pattern in cities should be estimated, and 
sampling should be conducted accordingly. 


Criteria for Analytical Procedures 

When analytical techniques can be employed which 
are independent of the sampling procedure, the usual 
criteria for accurate analysis are applicable. However, 
most specific problems of atmospheric pollution are 
concerned with the accurate measurement of quanti- 
ties present only in trace amounts in collected samples.. 
Questions of specificity, interference by other impurities 
and contamination of samples are important when 


dealing with the micro quantities of contaminants 
contained in large volumes of air. While the techniques 
at some stages of the analytical procedures are often 
essentially micro methods, the analytical problem, on 
the whole, is concerned with large volumes of air and 
moderate or large volumes of absorbent. The analy- 
tical tools found useful, and often necessary, in air 
pollution work include the full range of modern 
analytical resources such as gravimetric, volumetric, 
conductimetric, spectrographic, spectrophotometric 
(visible, ultraviolet and infrared), X-ray diffraction, 
electron microscopic, mass spectrographic, polaro- 
graphic, chromatographic and biological methods. 
Each of the methods available in a modern well- 
equipped laboratory carries its characteristic limitations 
with respect to reliability, sensitivity and convenience, 
and no comprehensive enumeration of criteria applies 
with equal weight to all methods. 

To cite a truism, analytical methods should be 
chosen which are commensurate in accuracy, dependa- 
bility, convenience and cost with the quality of the 
sample and the precision of the information sought. 

Detailed discussions of analytical criteria are avail- 
able in A.S.T.M. D1605-58T4, in Section II by Cholak 
of Air Pollution Handbook, and in Sampling, Analysis and 
Instrumentation in the Field of Air Pollution? by Professor 
Cambi. 

Discussion separately of criteria for sarnpling and 
analytical procedures is inapplicable to many of the 
more recently developed instruments for continuous 
measurement of contaminants. In these instruments 
the analytical method cannot logically be considered 
apart from the sampling procedure. The operation of 
various sensing elements sometimes fails to take into 
account the more exacting demands of analytical 
specificity. Values indicated or recorded are some- 
times concentrations of groups or classes rather than 
concentrations of particular chemical substances. In 
such instances the criterion governing the employment 
of these instruments is their usefulness in measuring 
continuously a property of air related, for example, 
to a group of substances. A consideration which out- 
weighs the lack of complete specificity is the usefulness 
of the derived data in correlations with the data from 
continuously operated meteorological instruments. 

In general the use of continuous recorders in a 
survey will afford useful pollution indices which may 
be supplemented by more specific sampling and 
analytical techniques. The applicability of any par- 
ticular instrument must be judged on its own merits, 
and the meaning of recorded values in terms of values 
determined by more definitive methods must be ascer- 
tained. The automatic feature of continuous sampling 
devices is obviously an important practical considera- 
tion and conserves manpower for more exacting tasks. 


Suggested Items for Standardization 

Sufficient progress in the field of atmospheric 
sampling and analysis has been made in the United 
Kingdom, France, West Germany and other European 
countries and in the United States and Canada to 
justify international agreement, through appropriate 
committees, on the standardization of the following 
items and procedures: 

(a) Definition of Terms and Units 

b) Dustfall 
c) Smoke and Suspended Particulate Impurities 
d) Sulphur Dioxide 
e) Oxides of Nitrogen 
f) Ozone or ‘‘Oxidants”’ 
g) Hydrocarbons 
h) Carbon Dioxide and Carbon Monoxide 
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(1) Aldehydes 
(j) Fluorides 

In North America, the activities of Committee D-22 
of the American Society for Testing Materials will 
undoubtedly set the pattern for acceptable procedures 
in this field. The methods adopted by the Department 
of Scientific and Industrial Research in the United 
Kingdom are well known and have proved extremely 
useful for the measurement of dustfall, smoke or sus- 
pended impurities, and sulphur dioxidel9. For many 
areas it is probably sufficient to characterize the extent 
of pollution in terms of dustfall, suspended impurities 
and sulphur dioxide by methods identical or analogous 
to those adopted by the D.S.I.R. However, the 
increasing concentration of motor vehicles in densely 
populated areas may make it necessary to expand such 
surveys of pollution to include carbon monoxide, 
hydrocarbons and oxides of nitrogen. Nitric oxide 
and nitrogen dioxide or tetroxide represent appreciable 
impurities in the exhaust products of internal combus- 
tion engines, especially diesel engines. Nitrogen oxides 
are also formed during the combustion of fuels, 
principally in high temperature furnaces. 

Although some of the ozone present in the lower 
atmosphere and at surface is of natural origin and 
represents the fraction that has diffused through the 
air from the ozonized layer in the ionosphere and 
stratosphere, ozone or ‘oxidants’ may be formed 
photochemically from oxides of nitrogen and from a 
variety of free radical reactions, as described by Cadle 
and Magill6. The ozone which is liberated in reactions 
which depend upon the action of sunlight on relevant 
atmospheric impurities, readily attacks hydrocarbons 
to form the corresponding ozonides and peroxides. 
Such oxidants are believed to be responsible for the 
crop damage, eye irritation and accelerated cracking 
of rubber noted in the Los Angeles area. Vegetation 
damage due to ozone or oxidants has been reported 
in other areas of the United States and in the southern 
Oniario region of Canada. The standardization of 
methods of analysis for such contaminants has become, 
therefore, a matter of some considerable importance. 

Volatile and particulate fluorides are of special 
concern in the production of aluminium and in the 
preparation of phosphate fertilizers wherever calcium 
fluoride forms an integral part of the phosphates that 
are reacted with sulphuric acid. In North America 
the release of such fluorides has resulted in extensive 
damage to certain fruit species, to gladiolus and other 
flowers, and to some agricultural crops and coniferous 
forest species. ‘The accumulation of fluorides in forage 
crops has led to considerable damage to livestock 
feeding thereon through fluorosis of the teeth and 
bones. In a number of cases, fluoride damage to 
vegetation has resulted from operations involving 
foundries, brick plants and ferro-enamel works. A 
steel plant in Utah has been involved in a large scale 
fluoride problem from the unexpected release of 
fluorides from open hearth furnaces because of the 
relatively high fluoride content of the iron ore used. 


Dustfall 

The measurement of dustfall has been employed for 
many years to determine the distribution, seasonal 
cycles and yearly trends of pollution from dust and 
ash in urban areas. For nearly forty years such data 
have been gathered systematically in the United 
Kingdom by means of a standard deposit gauge in 
many of the principal cities and towns. In the decade 
between 1944 and 1954 the number of municipal, 
industrial and other bodies co-operating in the investi- 
gation of atmospheric pollution rose from 77 to 22211, 
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Comparative data have been published from time to 
time by the D.S.I.R. This represents probably the 
raost comprehensive collection of data on dustfall by a 
standardized method of any country in the world. 
The contents of the deposit gauge are analyzed for 
soluble and insoluble matter, tar, ash, combustible 
matter, calcium, chlorides, sulphates, pH of the 
filtrate, and other components that may be of interest 
Results may be expressed in tons per square mile per 
month or grams per 100 square metres per month. 

In North America, unfortunately, methods of dust- 
fall measurement have not been standardized. A 
variety of collectors of various shapes and sizes has 
been employed and this makes it difficult to compare 
data collected in one city with those of another. In 
1955 a committee of the Air Pollution Control Associa- 
tion (Pittsburgh) published detailed recommendations 
on a standard method for a continuing dustfall 
survey23, The shape and size of the recommended 
collector were those of an open top cylinder with a 
diameter of 5 in. (+1 in.) and a height or depth of 
2 to 3 diameters. Fisher!2 has made a comparative 
study of dustfall measurements at identical sites with 
a number of collectors or gauges of various shapes and 
sizes corresponding to the British Standard, the 
Toronto gauge, the collecting bowl of the Detroit 
type utilized in the International Joint Commission 
study of pollution in the Windsor-Detroit area, and a 
glass jar of the type recommended by the A.P.C.A. 
From these results, various factors were obtained which 
make it possible to compare the data from one type 
of gauge with those of another, within certain confi- 
dence limits. Variations in the amounts of dust 
retained by collecting gauges of different shapes and 
sizes are inevitable due to differences in the effects of 
wind and precipitation on the retentive power of the 
gauges. However, it is possible to establish a high 
degree of correlation between one type and another, 
as has been shown by Fisher and also by Lucas!8. It 
is obvious, therefore, that standardization of dustfall 
measurements can be effected on an international 
basis either by adoption of the British Standard Gauge 
or by agreement on the utilization of established factors 
to correct measurements of one type to those of another. 


Suspended Impurities 

The measurement of smoke plumes by a visual 
comparison method based on the use of the Ringelmann 
chart has been standard practice for many years. ‘This 
has proved an effective guide for the enforcement of 
regulations relating to smoke emissions from fuel- 
burning equipment. Certain optical instruments, such 
as the umbrascope, have also been employed to 
measure the density of smoke in terms of the Ringel- 
mann numbers or their equivalent, but such instru- 
ments have had limited usefulness. 

Quantitative evaluation of suspended matter in the 
air, including smoke, is usually effected by filtration 
methods. In the United Kingdom the standard 
instrument for this purpose is the automatic smoke 
filter developed originally by Dr. Owens24. A similar 
type of instrument has been employed in North 
America during the last five years as described by 
Hemeon e all6. ‘The basis of these methods is the 
collection of suspended impurities by filtration of 
measured volumes of air through a filter paper or 
tape over a definite time cycle and evaluation of the 
circular spots of constant area by optical measurement 
of light transmission or reflectance. In the British 
method the results are converted to mass concentra- 
tions such as milligrams per 100 cubic metres of air by 
suitable calibration. The American method of 
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expressing the results is to relate the optical absorbance 
of the deposit over a constant area of paper to the 
volume of air passed through the paper, or optical 
absorbance times 100 per 1,000 linear feet of air 
(Coh, units per 1,000 tt..of air). 

A review of filtration methods for evaluation of 
aerosol contaminants has been presented recently by 
Katz and Sanderson!7. The basic instrument em- 
ployed for the determination of particulate matter in 
the National Air Sampling Network of the U.S. Public 
Health Service3 is the high volume sampler. ‘This 
instrument is capable of filtering air at a volume flow 
of 30-50 cubic feet per minute through a_ highly 
efficient fibre glass filter. The collected material is 
weighed after a 24-hour or longer sampling period and 
may be analyzed spectrographically for various metal 
and other elements and for chlorides, sulphates, 
fluorides and nitrates. The results are expressed in 
terms of micrograms per cubic metre, or multiples 
thereof, of air. 

Agreement on international standardization of the 
method of evaluating smoke or suspended impurities 
should not involve any great difficulty in view of the 
experience over many years with the British automatic 
smoke filter or the more recent experience with the 
Hemeon smoke sampler in America. A comparative 
study of both instruments under similar environmental 
conditions should provide the basis for an appropriate 
conversion factor. The utility of the high volume air 
sampler has been proven in the studies of the U.S. 
Public Health Service and in the Windsor-Detroit Air 
Pollution Study. It is understood that this method of 
collection of particulate matter is under examination 
by the Working Party of the Committee for Applied 
Research of the O.E.E.C. 


Sulphur Dioxide 

As in the case of dustfall and suspended matter, the 
extensive experience of the D.S.I.R. and co-operating 
bodies in the United Kingdom with the lead peroxide 
apparatus and the volumetric method for the deter- 
mination of sulphur dioxide has provided a valuable 
collection of data extending over many years. In the 
lead peroxide method a small cylinder or ‘‘candle”’ 
coated with lead peroxide is exposed to the air for one 
month and subsequently analyzed for sulphates. ‘The 
results are expressed in the empirical units of mg. of 
sulphur trioxide per day per square decimetre of 
standard peroxide area exposed. The instrument is 
protected from rain during exposure by enclosing the 
candle in a louvred box such as a Stevenson screen. 
This method of determination yields an average value 
for sulphur dioxide exposure which may be related to 
the volumetric determination of sulphur dioxide in 
which a measured volume of air is passed through a 
solution of hydrogen peroxide over a 24-hour period 
and the amount of acid collected is determined by 
titration with alkali. The appropriate conversion 
factor is given in reports of the D.S.1.R 10, 11. The 
British lead peroxide method is finding increasing use 
in North America. In a recent study by Foran, 
Gibbons and Wellington!3 the results obtained by the 
lead peroxide method were compared with continuous 
sulphur dioxide measurements made with a Thomas 
autometer in which the resultant acidity was deter- 
mined by electrical conductivity. A conversion factor 
was derived to relate the two methods and the corre- 
lation coefficient was as high as +0-94. It is apparent 
therefore that the lead peroxide method, the volumetric 
method, and the Thomas autometer continuous 
instrumentation technique can all be related by 
appropriate conversion factors. International agree- 


ment on these procedures would therefore serve a very 
useful purpose. 


Other Contaminants 

Sufficient information is available in the scientific 
literature to serve as the basis for acceptance of one 
or more methods for carbon dioxide, carbon monoxide, 
and possibly nitrogen dioxide The A.S.T.M. Com- 
mittee D-22 have recommended recently a tentative 
standard for nitrogen dioxide in air, D1607-58T. No 
completely satisfactory method having the required 
sensitivity has been evolved, as yet, for total oxides of 
nitrogen, although this problem may be solved in the 
near future. With respect to ozone or oxidants, 
several chemical methods have been employed by 
various investigators. These are based mainly on the 
liberation of iodine from potassium iodide in neutral, 
buffered, or alkaline solutions. Haagen-Smit has 
described a method of atmospheric oxidant analysis 
in which a phenolphthalin reagent is employed!4. 
The methods are empirical and subject to interference 
from other contaminants such as oxides of nitrogen 
and sulphur dioxide. Some investigators prefer to rely 
on the rubber cracking test, suitably calibrated, as an 
index of ozone or oxidants. The consensus is that no 
practical method of the desired accuracy has been 
developed as yet for the measurement of ozone or 
oxidants in polluted atmospheres. In the Los Angeles 
area the Air Pollution Control District employ 
potassium iodide, phenolphthalin and rubber cracking 
in simultaneous tests. 

With respect to fluorides, a test for inorganic fluoride, 
based on the method of Willard and Winter26, with 
the incorporation of later modifications, has been 
proposed in A.S.T.M. D1606-58T. Several instru- 
ments have recently been developed for the continuous 
determination of fluorides. One of these is the Mini- 
Adak developed by Adams, Dana and Koppel of 
Washington State College, Pullman, Washington. 
This instrument employs a Zirconium-Eriochrome 
Cyanine R reagent and the change in colour produced 
by absorption of fluoride is measured by light absorb- 
ance at 550 millimicrons. Another instrument devel- 
oped at the Stanford Research Institute employs the 
principle of the selective quenching of the fluorescence 
of magnesium oxinate by gaseous fluorides’. The 
accuracy of such instruments for the determination of 
total fluoride in air has not, as yet, been established. 


Discussion 

The standardization of methods of sampling and 
analysis of contaminated air on an international basis 
is a problem that requires sponsorship by some inter- 
national organization such as the World Health 
Organization or the Organization for European 
Economic Co-operation. In the case of the latter 
agency a good start in this direction has been made 
with the organization of an active Working Party. 
Recent developments in W.H.O. indicate an increasing 
interest in the various aspects of the air pollution 
problem. It is suggested that the following points of 
interest require co-ordinated attention and _ clari- 
fication: 

1. Planning of air pollution surveys 

Much time and effort have been expended in the 

past on air pollution studies that show a lack of 

co-ordinated planning and a lack of appreciation 

of the statistical character of the problem. Since 

the ambient air of a region is subject to the vagaries 

of weather, and is influenced by the climate and 

topography of the area, the concentration levels 

and frequency of occurrence of atmospheric impuri- 
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ties vary accordingly. ‘The collection of samples 
must be governed therefore by clearly defined 
objectives with respect to the character of the 
information required, as for example, the types and 
properties of impurities released from offending 
sources, the average concentration levels as con- 
trasted with short period peak concentrations, the 
diurnal variation of pollution, the seasonal variation 
and long term secular trends. It is clear therefore 
that the planning of such studies involves a properly 
defined statistical approach in which due considera- 
tion should be given to the collection of meteoro- 
logical as well as pollution data. Apart from 
statistical considerations, the duration and scope of 
the study are influenced by other factors which 
must take into account the objectives of the investi- 
gation, such as whether the information required is 
to determine the effects of pollution on health, 
extent of damage to vegetation, economic aspects, 
corrosion of materials, or the nature of control and 
remedial measures. 
2. Selection of sampling sites 

In the selection of sampling sites, some classifica- 
tion of the area under study should be made with 
respect to the types of activities prevailing in 
definite zones. Such zones may be classified, for 
example, as industrial with various pollution 
potentials, commercial, residential of high or low 
density, suburban and rural. Sampling sites must 
have a relatively unobstructed exposure, free from 
purely local influence such as the proximity of 
buildings or chimneys. It is important to fix refer- 
ence heights at which equipment may be set up to 
sample for deposited matter, suspended matter, 
sulphur dioxide and various other gases. ‘The 
number of sampling sites for a given region should 
be determined by statistical considerations based on 
the nature of activities within each zone. 
3. Instruments and sampling methods 

The choice of instruments and sampling methods 
will depend upon the objectives of the study, financial 
resources and available staff. There is no doubt 
that the basic instruments and sampling methods 
as employed in the United Kingdom for deposited 
and suspended matter and for sulphur dioxide 
represent the best approach for urban studies where 
financial resources and staff are limited. If the 
required funds are available, a study of this type 
can be readily expanded to include continouous 
instrumentation for short period average and peak 
concentrations, the diurnal variations, and condi- 
tions during the onset and breakup of inversions. 
The usual meteorological instrumentation installed 
at one or more key sites should accompany a basic 
study of this kind. Here also, a more elaborate study 
would involve a meteorological tower installation 
for the direct determination of turbulence and 
vertical temperature gradients. 
4. Analytical procedures 

The choice of analytical procedures depends upon 
the types of impurities prevailing in the study area 
and whether the sources of emission are intermittent 
or continuous. In North America considerable 
emphasis has been placed on continuous instrumental 
analysis for aerosols, sulphur dioxide, nitrogen 
dioxide and oxidants. However, these methods are 
not completely specific and are only indicative of 
groups of contaminants that produce the response 
of the sensing elements based on conductimetric, 
photoelectric or other principles. Specific methods 
are highly desirable but are confined, as yet, mainly 
to chemical analytical procedures that have not 
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been reduced to automatic instrumentation. The 
mere availability of an instrument should not form 
the basis for its use. Other requirements must first 
be met, such as the degree of precision, the accuracy 
of the sampling device and that of the analytical 
method contributing to the overall accuracy of the 
results. ‘The reproducibility of a given method or 
instrument is an important criterion aside from its 
efficiency of collection because a procedure of 
limited collection efficiency may still be useful if 
the results are reproducable. 
5. Treatment and correlation of data 

The importance of adequate statistical treatment 
and correlation of data on pollution levels with 
meteorological and other factors is demonstrated 
clearly in the D.S.1.R. Report* on’ Atmospheric 
Pollution in Leicester!0. A graphic multiple regres- 
sion technique has been employed in the correlation 
of pollution with weather factors in the Detroit- 
Windsor air pollution study and the development of 
a weather index of pollution25. Munn and Katz?1 
have discussed recently the daily and_ seasonal 
pollution cycles in the Detroit-Windsor area as 
derived from an extensive statistical tabulation of 
data on suspended matter, sulphur dioxide, and 
related meteorological observations from instruments 
on a high television tower. The results were coded 
on punch cards and subjected to electronic computer 
analysis. 
These are examples of a developing trend in the 


handling of air pollution data and indicate the 
desirability of a standardized approach to the collec- 
tion, reporting and correlation of results on a statistical 
basis. 
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THE NEED FOR STANDARDIZED METHODS IN AIR POLLUTION 
SURVEYS 
Dr. H. KIRSTE, Oberregierungsrat, Bochum, Germany 


SUMMARY: The author points out that 
the lack of standardization in methods 
and apparatus makes it difficult if not 
impossible to make international com- 
parisons of air pollution measurement. 
A committee of experts is suggested, who 
should as expeditiously as possible, work 
out simple but exact procedures and 
apparatus. 


All workers in this sphere know that, on the one 
hand, for distinct experiments standard procedures 
are not available. On the other hand there are so 
many and largely similar methods that many workers 
are calling for them to be made uniform and stan- 
dardized. Consequently, to call for standardization 
is not new, yet it seems urgent to constantly repeat it. 
Already in the Summary Report of the conference on 
Public Health and Air Pollution in Europe, Milan, 
November 1957, it was said (page I1): 

It appears that differences result from 
measurements taken at the same time at the same 
place by different types. This difficulty may be 
overcome in the future by the use of standardized 
continuous recording apparatus. ‘ 

“7, 4A. gréeat-difierence im measuring apparatus 
and of techniques was revealed pointing clearly to 

a need for standardization at international level. . 

Though the above-mentioned conference was held 
two years ago these requirements have hardly been 
justified. 

May I refer to two actual cases? 

I intended to use the aspiration method for a precise 
research purpose as it is differently quoted among 
other things in the Milan conference report. 


A comparison shows the following practice: 


Naturally the purpose (determination of dust or 
gases), and above all the apparatus, are not the same, 
however similar. But is it possible to compare the 
results ? 

For determinations according to the sedimentation 
method the following “‘rain gauge’’ types are available, 
e.g. in Great Britain and the Netherlands: 


Receiver Diameter 
of the same 
(1) British Standard bowl-shaped 124 in. 
Deposit Gauge glass = $318 mm 
(2) The reduced construc- polystyrene 8 in. 
tional form of it funnel =203 mm 
e.g. in Germany: 
(3) Type Liesegang-Lobner bowl-shaped 305 mm 
glass 
(4) Type Bergerhoff preserving 89 mm 
jar 
(5) Type Mirisch-Ost polystyrene 250 mm 
funnel 


Probably this column can be enlarged if desired by 
types used in other countries. Therefore it is evident 
that the results which are obtained by such varying 
receivers are not comparable, especially as the exposure 
times (7 days, 4 weeks) also vary. If only the diameters 
of the respective receivers were different it would be 
possible to make comparisons. But the shape of the 
receiver is much more decisive, and therefore this 
above all should be standardized. 

At this place it is useless and misplaced to enter 
into particulars and to discuss the removal of anomalies. 
I only want to beg for sincere co-operation on an international 
basis, on account of my own experience, with respect to the 
necessity of standardization, and to propose that a number of 
experienced specialists of different nations should meet here in 











Page Author Sampling Time Aspirated air per hour 

147 | Bergshoeff and Brasser 4 hours x "750 Hives oh 
147 | Bergshoeff and Brasser continuously 120 litres 

219 | Paccagnella and Dechigi 24 hours 2,100 up to 5,210 litres 
220 | Paccagnella and Dechigi —— 300 up to 900 litres 

279 | Zhdanow 10-20 minutes 9,000 up to 10,800 litres 





London with the intention to help to solve this problem. 
Higher than their scientific experience must be set 
their will to come to an agreement and to find quickly 
those procedures the general application of which can 
serve as a basis for research in air pollution and which 
may help it decisively. 
With respect to the standardization of essential 
procedure it will be desirable to distinguish between: 
(a) simple procedures with cheap apparatus for 
widespread investigations which according to 
their purpose can be set up in great numbers 
and which will render possible continuous 
measurements; and 
(6) scientifically exact procedures for more compli- 
cated apparatus for special cases and above all 
for testing and controlling the work named 


~ 


above under (a). 

This committee of experts should apply itself to the 
standardization of procedures in use and to the devel- 
opment of new methods. In general the systematic 
development of the means of research should lie in its 
hands, and naturally detailed problems must be 
investigated by groups of its members. Not till we 
possess comparable, research findings, based on inter- 
national standards, shall we be able to exchange and 
to analyse them. Only on such a commonly created 
basis will it be practicable to render possible the 
urgently necessary agreement on terminology and the 
creation of an international glossary of air pollution, 
together with agreements which will help the common 
tasks of research and the creation of a wider under- 
standing in the fight against air pollution. 
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DUST MEASUREMENTS TO DETERMINE THE SOURCES 
OF EMISSIONS DAMAGING CROPS 


Dr. H. KIRSTE, Oberregterungsrat Bochum, Germany 


SUMMARY: A survey of dust fall in a 
market gardening area was made, to 
determine which factory was the source 
of damage to crops. The methods and 
results are described. The experience 
gained suggests that a large number of 
measuring points are needed, that the dust 
receivers should be simple, and raises the 
question of how long they should be 
exposed. It is also suggested that further 
analysis of the results and more truly 
comparable methods of measurement are 
needed. 


It is not always easy to discover the reason and the 
extent of damage caused by pollution from an industrial 
plant to neighbouring agricultural land. It is even 
more difficult when not only one plant but a number of 
industrial works—especially in the densely populated 
Ruhr-district—are causing the damage. In such a case 
our Institute was instructed by the authorized Court 
to determine: 

(a) whether on the garden estates in the neighbour- 
hood of plant A, which are used by the plain- 
tiffs, damaging immissions as dust and smoke 
did occur, and 

(b) to what extent this damage was originated by 
plant A, or was caused by neighbouring plants. 

The gardens concerned lie according to the attach- 
ed sketch directly north-east of the plant A and con- 
sequently on the leeside of the prevailing south-west 
wind. It was no wonder that the garden owners 
complained against plant A. Yet the accused com- 
pany referred to the surrounding works B—L, which at 
least in their totality must cause damage too. 

With respect to the production of the plants con- 
cerned the question is chiefly—according to the 
attached map—one of coal mines partly connected 
with power stations and coke works, and also iron and 
steel works. ‘Therefore not only dusts of different 
origin but also gases as SO2 and NO> are the possible 
components of the air pollution, so that suspicion that 
the accused plant A might not be the solo culprit, 
must not be rejected. 

In fact the order given to us forced us to choose 
different ways and to use a number of research methods, 
but because of the limited space here only the accom- 
plished dust measurements can be reported and an 
analysis given of the results. The statement about 
height and distribution of the air-dust immissions was 
done according to the sedimentation principle. For 
some years our institute has used the method of 
Bergerhoff who uses as simple receivers mass-produced 
jars. of 89 mm (= 3:5,in.) diameter... -Uhese have the 
advantage of being cheap and can therefore be set 
up in a greater number. Also in this case control 
points were not only distributed in the affected garden 
estates but also round the works as can be seen from 
the attached map which shows 68 measuring points 
in a relatively small area. Every week the receivers 
were exchanged and their contents with respect to 
the weight was picked up as waste steam residue. 
Over 48 weeks (21.4.1958—23.3.1959) we obtained 
more than 3,000 itemized results, which however are 
calculated as average air-dust precipitation for every 
measuring point in mg/m? per day. 


Thereby we worked so that we at first obtained 
averages: 

(1) for the measurements 1-28 (21.4.58-3.11.58) 
(2) for the measurements 29-48 (3.11.58-23.3.59) 
and we experienced a surprising approximation 
between the summer and winter months. ‘The average 
of all measuring points came during the summer period 
to 961 mg/m? per day, and during the winter period 
to 973 mg/m? per day, so that we cannot confirm the 
increase of deposit during the winter season that is 
generally observed. From this the influence of the 
house coal cannot be ascertained; the reason 1is_ 

perhaps the already very high industrial main load. 

By the summary of all 48 measurements we were 
able to obtain the averages for the year 1958/59 which 
are specified in the attached table and represented 
on the map. By consideration of the evident gradua- 
tion of deposits according to the “legend” of this 
analysis, and having regard to the ascertained year 
winds from south-east we get rather important state- 
ments. 


As up to date the experts have no uniform con- 
ception about the upper limit of the admissible dust 
sedimentation the measuring points 49, 51, 61 and 
above all 48 show with their values of about 500 mg/m2 
per day and less the lower limit of air pollution which 
can be locally found and reached in the immediate 
neighbourhood of the industrial agglomeration in the 
Ruhr-district. As now most of the measuring points 
show values under 1,000 mg/m? per day it must 
astonish much more that the points 4, 5, 6 and 7 which 
are to be reported and which lie in or directly adjacent 
to the terrain of gardens, reach dust sediments up 
to 1,687 mg/m? per day. 

These dust immissions which greatly exceed the 
normal limit emanated evidently from the plant A 
as it lies on the leeside of the chief wind direction. 
Add to this that the average year values of the points 
on the leeside I, 2, 3, 4; 5,6, ~7, 8, 9, and’ l7 yield an 
average. value of x; = 1,179 + 81, whereas _ the 
corresponding average values of the points on the 
weather-side 53, 54, 56, 57, 58 and 59 yield an average 
value of x2 = 763 + 34. The difference between the 
lee-side and weather-side values comes to 415 mg/m? 
per day (with the limit difference (1%) = 11-06 high 
significant) and represents the surplus load emanated 
by the plant A. 

This seems the more clear as this load dies away to 
the north and is evidently limited by the line of the 
measuring points.10, 11, 14 ..15..16,.22, 21. 

With respect to the recorded investigation the 
following thoughts may be of general interest: 





(1) For dust measurements a great number of 
measuring points are needed. In the case in 
question 100 measuring points are not too many 
for a-district of 4’ x*5 =’ 20sqkm. 


(2) Therefore the dust receivers must be simply 
made and cheap. 


(3) ‘The question arises, if the receivers must be 
exchanged every 7 days or if the exposure time 
can last 4 weeks. 

The contention that better account is taken 
of meteorologic conditions by a weekly exchange 
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carries little weight, as the wind continually 
changes its direction. 

With respect to the winning of the collection 
patterns which are loaded with no little costs 
the analysis of the ‘“‘ waste steam residue ”’ as 
made by us does not satisfy. 

On the contrary every pattern makes necessary 
further analytic work where in particular the 
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released gases and the pH-value must be found 
out. 

The careful interpretation of the findings of 
these disciplined investigations still requires 
completion by the development of methods 
which, while distinguishing between different 
emissions, will be so based on general principles 
as to permit the comparison of results. 
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Dust-fall mg/sqm/day 
21.4.58-23.3.59 





Gauge No. | mg/m?/day | Gauge No. mg|m2/day 
1 O79 18 857 
a 1,010 19 925 
3 1,109 20 1,544 
4 1,336 zy 1,124 
5 1,463 ae 669 
6 1,687 23 1,470 
i 1,238 24 799 
8 1,033 25 987 
9 802 26 L198 

10 972 27 1,028 
ii 1155 28 1,239 
12 1,235 2g ey 
13 2a9 30 Luts 
14 993 ol 891 
15, 984 32 157 
16 815 33 790 
17 1,031 34 928 
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Gauge No. mg/m2/day Gauge No. mg|m?/day 
35 L245 a2 dod 
36 1,209 53 789 
37 1,236 54 680 
38 1,060 55 1,119 
39 799 56 863 
40 900 ay) 812 
4] 770 58 645 
42 1,051 59 791 
43 1223 60 657 
44 1,247 61 522 
45 O32 62 145 
46 626 63 616 
47 675 64 778 
48 345 65 787 
49 487 66 817 
50 733 67 819 
51 574 68 1,120 
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THE CALCULATION OF SULPHUR DIOXIDE AND SMOKE 
CONCENTRATION FROM DOMESTIC SOURCES IN CITIES 
D, H, LUCAS, Central Electricity Research Laboratories, England 


SUMMARY: The present report is a 
simpler version of a paper published by 
the same author which attempted to give 
a quantitative expression of the amount 
of pollution which occurred in cities due 
to domestic fires. The method used in 
the original paper to find the concentration 
produced in the city under given conditions 
was to use Sutton’s formula to estimate 
the concentration produced by individual 
houses at different distances. The con- 
centration at a particular place in the city 
was obtained by calculating the concen- 
tration produced by the nearby houses 
and adding progressively the concen- 
trations produced by houses further and 
further away. It is concluded that a major 
part of the sulphur dioxide and smoke 
pollution in cities is due to the emission 
from domestic fires. 


Introduction 


For many years the concentration of sulphur dioxide 
in towns and cities has been measured by the standard 
sulphur dioxide candle. This indicates the mean con- 
centration measured over a month. More recently 
concentrations have been measured over an hour or 
even over a few minutes.! The concentration of smoke 
has also been extensively measured by smoke filter. 
These measurements and the general experience of life 
in cities has convinced everybody that there is a 
pollution problem and this has been often associated 
with the term “‘ industrial’’ pollution. However, it 
must be pointed out that industries do not exist 
without houses and it is of great interest to the 
community to find out how much of the pollution is, 
in fact, industrial and how much is domestic. 

A great deal of theoretical work has been done with 
a view to estimating the concentrations of sulphur 
dioxide likely to be produced by large industrial 
sources. So far, very little effort has been directed 
to estimating the concentrations likely to be produced 
by the thousands of small domestic sources which 
exist in our cities. However, the present author 
published a paper? which attempted to give a quanti- 
tative impression of the amount of pollution which 
occurred in cities due to domestic fires. ‘This paper 1s 
very lengthy and complicated and there will be many 
people interested in the subject of air pollution who 
may not have the time or the inclination to work 
through it. It is the purpose of the present report 
to produce in a simpler form the results which were 
obtained in this paper, so that whenever a measure- 
ment of pollution is made in a city it will be possible 
to have some idea whether it could fairly be attributed 
to domestic pollution or whether the main cause of the 
measured pollution must be sought elsewhere. 


The Basis of the Calculation 


The method used in the paper to find the con- 
centration produced in a city under given conditions 
was to use Sutton’s formula} to estimate the con- 
centration produced by individual houses at different 
distances. ‘The concentration at a particular place 
in the city is obtained by calculating the concentration 


* 


produced by the nearby houses and adding progres- 
sively the concentrations produced by houses further 
and further away. ‘The theoretical formula allowed 
of course for the fact that the remote houses made a 
smaller and smaller contribution as their distance 
away increased. 


The concentration calculated depended on: 


(1) the amount of sulphur dioxide or smoke being 
emitted per unit area of the city (this itself 
depends on the time of day and time of year) ; 


(2) the size of the city; 


(3) the position in the city at which the: con- 
centration was calculated; 


(4) the wind speed; 


(5) the amount of atmospheric stability or in- 
stability ; 


(6) the height at which the sulphur dioxide or 
smoke was emitted; 


(7) a number of other less important variables. 


It is impossible to give a result depending on so 
many variables in an easily understood manner. It is, 
therefore, essential to introduce a certain amount of 
simplification in order to convey the general sense of 
the calculation. For a more detailed analysis, 
reference must be made to the original paper. 


Simplification of the Problem 

A number of simplifications can be introduced, 
which will, of course, affect the accuracy of the results 
but do not impair their interest. It has been assumed 
that the domestic chimney has a height of 30 ft. In 
fact, the height of emission will be somewhat larger 
because the hot gases rise after they leave the chimney. 
However, this rise in the hot gases can be neglected 
at all wind speeds above 5 ft/sec. At higher speeds 
than 5 ft/sec the concentration of sulphur dioxide 
produced by domestic sources is inversely proportional 
to the wind speed so that if a result is given at one 
particular wind speed the result at twice the wind 
speed can be obtained by dividing by 2. 

The results given below are for conditions of neutral 
stability of the atmosphere. In general, concentrations 
will be greater when the atmosphere is stable and less 
when it is unstable. 

When the wind speed drops below 5 ft/sec, under 
normal conditions, concentrations do not increase 
very markedly. However, if these is an atmospheric 
inversion, as in the London disaster of 1952, calculations 
show that concentrations increase very greatly. This 
is considered in the original paper but is too com- 
plicated to be adequately treated here. 

It is strictly necessary to know the amount of sulphur 
dioxide or smoke being emitted per unit area from 
the city. This will not usually be known. However, 
it may be possible to estimate either the coal con- 
sumption, the number of houses, or the number of 
people per unit area. The relationship between these 
things on a national scale is fairly accurately known, 
and if we assume that the relationship does not vary 
very much from case to case, if we know any one of 
them, an estimate of sulphur dioxide concentration can 
still be made. 
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The emission of sulphur dioxide will vary with 
time of day. ‘The variation in the emission rate of 
smoke will be still more marked. However, it has 
been assumed that the emission is constant during 
16 hrs in each day. E 

The calculated concentration of sulphur dioxide 
can be compared with the concentration measured 
at any particular time. However, the measurement 
most commonly made is the monthly average con- 
centration as estimated by the standard sulphur candle. 
This gives its result in mg/100 cm2/day, but this can 
be conveniently converted to parts per 100 million of 
sulphur dioxide by multiplying by 2:5. The con- 
centration measured during any month will depend 
on the frequency with which stronger and lighter 
winds occurred during the month. Again, these 
frequencies are accurately known for long period 
averages and can conveniently be applied to a single 
month without undue inaccuracy in most cases. ‘The 
sulphur candle results in the Table have been obtained 
by using the wind conditions for the London area. 


Calculated Pollution in Winter 


Basic Data 

Emission of SO2: 1-7 x 10-8 ft3/ft2 sec) Cold weather, 
winter, day 

Emission of Smoke: 3-1 x 10-°lb/ft2sec time 

3 tons/10,000 ft? (annual) 

Coal Consumption: >3-7 lb/hr per 10,000 ft2—(Cold 

weather, winter daytime) 
Population Density: 4 per 10,000 ft2 


Houses: 1 per 10,000 ft2. 
The six basic data are approximately equivalent. 


If in any situation the only known basic datum is 
different, the results should be adjusted accordingly. 
e.g. If the population density is 8 per 10,000 ft? all 
the figures given should be doubled. 


Conclusion 
The concentration of sulphur dioxide and smoke in 


The calculated concentration of smoke can be 
compared with the hourly, or daily measured value 
or the monthly mean. The calculated monthly means 
in the Table have used typical wind conditions for 
the London area. 

The concentration obtained in a city will vary from 
a very small value on the windward side to a higher 
value on the leeward side, and outside the city will 
fall off rapidly. ‘The maximum value will usually be 
found about half way between the centre of the city 
and the leeward edge of the city, and very roughly 
speaking the concentration will be fairly constant 
from the centre of the city to the leeward edge. It 
will, therefore, be convenient to give a representative 
value for the leeward half of the city, rather than to 
give numerous details for the concentration at different 
parts of the city. 

If these simplifications are made, the following — 
Tables give the concentrations of sulphur dioxide and 
smoke due to domestic fires which can be expected 
in towns and cities. 


for Cities of Different Sizes 


towns increases progressively as the size of the town 
increases up to a diameter of about two miles. For 
towns of larger diameter the rate of further increase 
is small. 

The concentrations of smoke and the sulphur candle 
readings which have been calculated for cities are of 
the same general magnitude as those which have been 
measured in cities for many years. It must, therefore, 
be concluded that a major part of the sulphur dioxide 
and smoke pollution in cities is due to the emission 
from domestic fires. 
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Representative Results—Sulphur Dioxide 





Dia. of City (ft) 1,000 2,500 
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Conc. in pphm 
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Cold 
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Sulphur Candle 
mg/100 cm2/day 
Average weather 


O17 0-67 
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Dia. of City (ft). 


Representative Results—Smoke 
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10,000 


20,000 


40,000 


100,000 





Conc. in mg/100 m3 
Wind 10 ft/sec 
Cold 


46 


61 


81 





Conc. in mg/100 m3 
Wind 10 ft/sec 
Mild 


oy 


4] 


55 





Av. for 24 hrs mg/100 
Wind 10 ft/sec 
Mild 


20 


35 





Typical 
monthly mean 
mg/100 m3 


20 


35 
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DUST ABATEMENT FROM INDUSTRIAL GASES BY MEANS OF A SIREN 

DEVELOPED BY THE AIR POLLUTION CONTROL COMMISSION OF 

THE POLISH ACADEMY OF SCIENCES AND OF THE CENTRAL 
INSTITUTE FOR LABOUR’S PROTECTION 


BOHDAN MACZEWSKI-ROWINSKI, Warsaw, Poland 


SUMARY: During 1952 and 1953 a series of 
tests was carried out at the Warsaw 
Central Institute for Labour’s Protection 
using an experimental ultrasonic siren asa 
means of cleaning various gases and 
smokes. The choice of a siren was deter- 
mined by a theoretical analysis of the 
wave intensity value necessary. It was 
found that a number of vapours, smokes 
and dusts were precipitated. A series of 
practical tests were made on pilot scale 
plant, and high collection efficiencies 
were obtained. 

In 1952 and 1953 at the Warsaw Central Institute 
for Labour’s Protection (CIPO) an experimental 
ultrasonic siren (Fig. 1) and a testing stand were 
provided and a series of tests were carried out with 
various kinds of smokes, vapours and dusts, such as 
tobacco smoke, straw smoke, zinc oxide smoke, 
arnmoniac salt vapours, cork dusts, rice flour dusts, 
and. others. 

The choice of a siren as generator of audio and 
ultrasonic vibrations was the result of a theoretical 
analysis of the wave intensity value necessary for an 
afficient precipitation of aerosols. From the wave 
intensity value 








(2 a (2Qnfx)2, (1) 
we find 
Z [2 9 
SSP Ce? . 
where: 
x —amplitude of vibrations 


f —-frequency 

e —particle density 

v —acoustic velocity of sound wave propagation 
(ev)—acoustical resistance 

From the above equation it can be seen that in a 
medium of low acoustic impedance (which is a 
property of gases) a wide amplitude must be attained 
if a high intensity is to be produced. This can be 
done easily by means of a siren. 

On the laboratory stage the acoustic parameters of 
the siren were measured and the spatial directivity 
characteristic was found, together with the total 
acoustic power as a function of frequency and of the 
air volume per time unit supplied to the rotor of the 
siren. ‘The measurements were taken with a P.A.N. 
(Polish Academy of Sciences) ultra-acoustic micro- 
phone for the rotor air expenditure Q=130, 250, and 
400 cubic metres per hour, at various frequencies 
from 2:8 up to 23-18 kHz. It was stated that the 
directivity of the generator improved as the frequency 
increased (Fig. 2). Then the total acoustic power P 
was found under these conditions, as well as the 
absolute and decibel values for field intensity on the 
axis at 4 metres distance from the generator. The 
course of these functions is similar in all the cases 
(diagram in Fig. 3). In open space tests the maximum 
acoustic power P=830W was attained. Intensity 
showed the same kind of dependence on frequency. 
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Fig. 3 


Next to this the hydrodynamical characteristic of 
the siren was set up, defined by the changes in air 
output allowed to pass at various inlet pressures and 
at various numbers of revolutions corresponding to 
the frequency 
soe 


c= OS bom 307 


n kHz (3) 


where: 

n—number of revolutions per minute 

i —number of openings in the rotor 

The results of the measurements were represented 

by means of the diagram Q=f(Ap-n), showing the 
air output as a function of the pressure drop Ap and 
the number of revolutions n, and of the diagram 
Q= f(PgG,n), showing the output against inlet pressure 
Pg and of the number of revolutions n. The coeffi- 
cient A=f(n) was found for the equation Pg =A(n)Q2, 
from which the coefficient of discharge @ was deter- 
mined 


HS aa ioga pies: 


Q=¢9 if A ory Oe 
It was observed that the coefficient ¢ drops sensibly 
as the number of rotor revolutions increases. 

For tests on the precipitability of aerosols a simple 
measuring jar was used first, after which an appliance 
was constructed for producing smokes and blowing 
them into a glass tube placed in the axis of the siren. 
A number of vapours, smokes and dusts were found 
able to be coagulated and precipitated by the acoustic 
method. Under the effect of audible or ultrasonic 
waves the aerosols gathered at the nodes and got 
deposited on the walls of the tube. On the ground 
of the tests performed in the Institute’s laboratory a 
semi-technical experimental stage was mounted at the 
Szopienice zinc works (Fig. 4). Into a coagulation 
column of about 10 metres length, on which the siren 
had been placed, gases were supplied from a pit 
furnace for melting old copper. While passing through 
the column the gases become partly purified of 
aerosols, after which they get into the cyclone where 
further amounts of coagulated dusts are precipitated. 
The flow of the gases and air out of the rotor of the 
siren is a counter-current one. The measurements 
were effected at frequencies varying from 3 to 21 kHz. 
The tests lasted from under 20 minutes to 12 hours. 

The results of the measurements of acoustic power 
and field intensities, when given the form of diagrams, 
revealed a dependence analogous to that observed in 
laboratory tests (see Fig. 2). The acoustic power 
would reach 1,020kW and amount to 1,204 if one 
considers that about 20 per cent of the energy escaped 
straight to the cyclone without passing through the 
measuring appliance. 





Fig. 4 


The abatement efficiency was 90 per cent on the 
average and in some cases even above 95 per cent 
(see Fig. 5). ‘The acoustic measurements were taken 
by a group of specialists from the Institute of Basic 
Problems of Technology under the Polish Academy 
of Sciences. The tests proved that to dedust gases it 
is sufficient to obtain a field with an intensity of the 
order of 0-1 W/cm2, which is in accordance with the 
results of Hungarian and Japanese research (Oyama, 
Inoue and others). 
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On the ground of the experience gathered and the 
results obtained, further improved appliances have 
been devised. One of these is now being erected under 
the supervision of the Commission for Technical Air 
Cleaning of the Committee on the Upper Silesian 
Industrial Area (Polish Academy of Sciences). The 
plant under construction will allow a thorough study 
of the range of application of the acoustic method to 
dedusting industrial gases, a choice of coagulation and 
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precipitation frequencies most suitable to each kind 
of dust or gas as well as an analysis of the profitable- 
ness of this method of dedusting. 

By means of the above described appliance we could 


generate frequencies from 3 kHz upwards. In some 
cases these frequencies proved too high. 
For the orthokinetic coagulation (Brandt and 


Hiedemann) of aerosols with the average particle size 
d=6 microns, the kind we had mostly to deal with, 
we started from the well-known ratio: 


bed) ABR ACS EARS aero 
MOR mer eae 
1 (—— 
u 
where: 


Xp —the particle amplitude of the aerosol in 
microns 
XG —the particle amplitude of the gas in microns 


(4) 


f —the vibration frequency in Hz 

d —the particle diameter in microns (d=6 
microns) 

e —the particle density of the aerosol in grams 


per cubic centimetre (e=7 grams per cubic centi- 
metre) 
uw —the air viscosity (0-245 poise at 100°C and 

0-145 poise at 15°C) 
and we calculate the necessary vibration frequencies 
of the acoustic wave generated: 

fe= 100°C =2070 Hz and fw= 159 C= 1225: Az 

In connection with the results of theoretical reason- 
ings a supplementary apparatus was mounted to 
reduce the revolutions of the siren. Thus it became 
possible in 1958-59 to perform tests at 1-1 kHz, 1-5 
kHz and 2 kHz frequencies (with small deviations). 

In about fifty measurements the highest dedusting 
efficiency (93, 91 and 90-5 per cent) was attained at 
the frequencies f= 1550 Hz and f=2050 Hz (Tables 
Tiand El). 

The acoustic power corresponding to this frequency 
range was also determined and the diagram of radiated 
acoustic power as in Fig. 3 was supplemented so as to 
give the complete survey represented in Fig. 6. It 
can be seen that the maximum acoustic power meas- 
ured was P=1127 watts and the actual acoustic power 
was P,;=1412 watts. The increase in acoustic power 
was about 17 per cent, and in acoustic efficiency—up 
to about 14 per cent. 
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The tests mostly lasted for about 2 hours and in 


two cases for 23 and 17-5 hours respectively. During 
all that time the siren worked without interruption. 

Besides, a series of exact tests and several rough tests 
were effected on the dedusting efficiency of the 
appliance while the siren was out of work. From the 
measurements taken on 20th November, 1958, it 
followed that the dedusting efficiency with the siren 
at work was in the average 77:85 per cent, and with 
the siren out of work—39 per cent, i.e. by 38 per cent 
smaller; on other days, the latter was 23.09 by per 
cent smaller on the average. 

The value for the dust content of the furnace gases 
was, aS can be seen from the annexed tables, highly 
variable and oscillated from 1:7 g/Nm3 (on 19th 
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Fig. 8 
November, 1958) to 17-73 g/Nm3 (on 21st November, 
1958). 

Since it was decided, for economic reasons, that the 
copper melting furnace should be dismounted, we had 
to interrupt our tests. 

We shall very soon finish mounting the above- 
mentioned new and not very large PAN-CIOP siren 
plant for in situ tests (Fig. 7) and then start a number 
of tests at a chemical factory on recovering certain 
rather valuable dusts now escaping into the atmosphere. 

The plant is constructed so as to be easy to mount, 
to dismount, and to transport. It renders it easy to 
make the gases under purification circulate in either 
direction, counter-current or not. Besides, it allows 
them to be cooled and cleaned either at the inlet (by 
passing through a set of multi-cyclones (Fig. 7), or at 
the outlet only, or at both. The choice of the gas cir- 
culation system depends on the physical properties of 
the aerosols and on local technical conditions. 

The construction of the siren, too, is such that the gas 
stream purified may be subject to the action of sound 
waves either in the well-known way, i.e. while flowing 
before the siren, or while flowing through the siren itself. 


For this purpose the PAN-CIOP siren has a bi-flow 
rotor to be seen in Fig. 8. 

‘The frequencies we can generate range from 1 to 
30 kHz. The amount of gases we shall be able to 
clean with this appliance will reach about 1,200 cubic 
metres per hour. 

The results of the above second series of tests, with 
the CIOP siren will soon be published. 

The tests on the new PAN-CIOP siren will be 
partly completed in 1960. We are planning some 
rather long-lasting experiments with this siren both 
as an independent dedusting unit and joined to other 
modern dust arresters, such as the CIOP Rotoclone 
and various types of cyclones. 

These tests will show under what conditions and to 
what kinds of aerosols an acoustic dust arresting 
equipment, either audio or ultrasonic, can and should 
be applied. 

The tests carried out at the Warsaw-Central 
Institute for the Protection of Labour have aroused a 
vivid interest abroad. 
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Quantity of Gas Frequency 
Date NM3Jh cfs before Blast after Cyclone per cent Notes 
g/Nm3 2/Nm3 
17 November 1958 = 1550 1-84 0-36 76 
0-36 0-12 
18 November 1958 — 1550 
3-30 0-95 65 
average 70-5 
2-75 0-20 93 
19 November 1958 2900 1550 6-14 1-61 74 
1-70 0-84 
4-53 0-83 82 
average 3-78 0-87 83 
2-83 1-73 39 No-sound test i 
4-67 1-55 67 
20 November 1958 1220 1550 6-40 oD 83 
5-33 0-61 89 
7-52 2-85 62 
average 5-35 1-57 75 
10-0 2-81 72 
4-40 2-27 
21 November 1958 2640 1550 11-40 2-10 81 
14-62 1-37 91 
17-73 2-45 86 
2:20 82-5 


average 
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Table II 
Measurements of the Efficiency of the CIOP Siren 
Measur- Frequency Tempera- Pressure Quantity Dust Quantity Lineal Efficiency 
Date ing Point c/s ture mm H»,O of Gas Loading of Dust Speed per cent Notes 
te Nm3 sec g/|Nm3 kglh m/sec 
before 20-130 a) 0-573 11-6 24-0 6-06 
12 Dec. 1958 | siren 2050 90-5 
after 30-38 +16 0-873 0-73 2-3 
- before 40-170 ait 0-725 7:22 18-85 os ie 8-0 
19 Dec. 1958 | siren 1045 73-6 
after 43-5] +15 1-055 eS 1:98 
before 100-170 ==1'6 0-324 6:97 8-15 4-02 
20 Dec. 1958 | siren 1045 44.7 
after 32236 + 8 0-65 1-93 4-5 
before 80-140 S15 ge 06) 8.36 18-65 7-36 
I 1045 64-7 
after 34-56 +11 0-88 2-08 6-58 
22 Dec. 1958 | siren = — — 
before 60-170 =o 0-64 4-38 10-0 7-15 
II 0 Without 
after 56-72 + 7 0-64 2-05 4-72 siren 
pore 120-260 —14 0-48 12-1 21-0 Pa 5 ea 3 
23 Dec. 1958 | siren 1045 46-6 
after 85-96 +15 0-815 3-57 ie? 
before 60-21 —14 0-536 6:66 12-8 6-8 
I 0 31-7 
after 85-96 +15 0-86 2-83 8-75 Without 
24 Dec. 1958 = —— siren 
before 100-210 a5 0-705 5:46 13-8 8-7 
II 0 39-8 
after 110 +13 0-705 3-19 8-3 
: before 170-260 aly 0-43 1-85 2-87 6-2 
8 Jan. 1958 1500 30-0 
after 59-89 +10 0:76 0-74 2-02 
pel eae before 130-265 Sit 0-54 1-8 3.5 7.0 
9 Jan. 1958 1500 77-3 
after 45-62 + 9 0:87 0-156 0:8 





Table III 
Results of Tests on CIOP Siren at Continuous Operation 

















Starting 
and Air Pressure Rotor Quantity 
Ordinal finishing Frequency p essure drop in air Gas of dust 
number Date time or f kels in network flange output output precipi- Notes 
duration at m. mm. Hg Nm3/h m3/h tated 
of test kg 
hrs 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (i0) 
] 18 Oct. 1958 2.00 p.m. 
23 1-55 2 180 660 2900 137-5 
19 Oct. 1958 1S)p.mn. 
Where: 
22 Dec. 1958 3.00 p.m. 1160 under cyclone 
2 17-5 1-045 2-6 250 3000 131 S90 kg 
23 Deewl958 8.30 a.m. 580 under column 
41 kg 
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Table IV 


Results of Tests on Siren at intermittent operation 































































































Starting Air Pressure Rotor Quantity 
Ordinal and Frequency pressure drop in air Gas of dust 
number Date fintshing ST kels in network flange output output precipt- Notes 
time at m. mm. Hg Nim3/h m3/h tated 
of test kg 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 
MES Dust slightly 
i! 17 Nov. 1958 1-55 2-0 170 640 2500 Difop damp 
13aL5 
Yate ke 8.00 Halthour 
2 18 Nov. 1958 1-55 2-0 180 640 1200 2-1 standstill 
11.00 
PEES 
3 18 Nov. 1958 1-55 2-0 180 640 3100 10-1 
1255 
Say 18 Nov. 1958 14.00 
4 1-55 2-0 180 640 2900 137-5 23 hours work 
19 Nov. 1958 13eU5 
10.45 2-5 220 nx 93 per cent 
2-8 250 a 
5 12 Dec. 1958 2:05 2-4 250 1160 46-4 Measurement 
3-0 190 taken by 
3-0 250 Mr. Widera 
Ss} 3-0 250 
11.00 2-4 230 10-0-c c-before 
2-0 200 cyclone 
6 19 Dec. 1958 1-045 2-5 235 1150 2600 15-0-k k-before co- 
2-4 230 agulation 
13.00 2-6 260 column 
13.30 en + 3-3-c veh switched 
i 19 Dec. 1958 1-045 = = = 2600 off 
15.30 2-0-k 
9.45 2:6 260 Furnace 
2-6 DOS 6-4-c damper shut 
8 20 Dec. 1958 1-045 2-6 260 1200 1200 dust pocket 
2:4 220 6-k working 
11.45 2-8 270 
12.45 af 1-6-c | Siren 
9 20 Dec. 1958 1-045 1200 switched off. 
14.25 3-6-k Furnace 
damper shut 
ie 9.00 2-8 250 = oe 
10 22 Dec. 1958 1-045 Dos) 200 3000 9-0-k 
10-25 2-2 210 1160 
i 22 Dec. 1958 1-045 2.0 170 choose (Siren 
2:8 255 2-0-k switched off 
1222.0 2-4 220 11-0-c 
12 22 Dec. 1958 1-045 3-0 295 — 3000 
14.20 3-0 300 9.8-k 
aoe 9.48 3-0 285 13 << 
13 23 Dec. 1958 1-045 2-65 265 1240 3000 3-3-k 
2-8 280 
11.50 2-7 255 
12.10 3-3-c Siren 
14 23 Dec. 1958 1-045 switched 
14.10 4-8-k off 
10.20 ah Seek Bes pa si 72a 
15 24 Dec. 1958 1-045 2-8 275 1200 3000 
ee 2-2 225 2-0-k 
11.40 Siren 
16 24 Dec. 1958 1-045 2:8 275 3000 5-2 switched 
12.45 off 
9.00 2-4 220 5:3-c 
17 29 Dec. 1958 1-045 2-6 250 3000 
11.00 2-7 255 2-8-k 
i ss 10.00 2.0 180 fe 
18 30 Dec. 1958 1-045 1-8 160 3000 No air 
1-7 150 
11.20 1-0 105 0-6-k 





Table IV continued 

















Starting Aur Pressure Roior Quantity 
Ordinal and Frequency pressure drop in ar Gas of dust 
number Date finishing St kels in network flange output output precipi- 
time at m. mm. Hg Nm3/h m3 /h 
2 of test 
(1) (2) (3) (5) (7) (8) 
9.30 2-0 
2:8 
19 8 Jan. 1959 2-8 
3-0 
11.30 2-3 
9.30 2-1 
2-7 
20 9 Jan. 1959 2-8 
2-9 
11.30 3-0 





c—under cyclone k—under column 
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THE INVESTIGATION OF AIR POLLUTION IN PADUA DURING THE 
YEARS 1955-58 


Dr. B. PACCAGNELLA, Institute of Hygiene, University of Ferrara, Italy 


SUMMARY: The paper reviews the in- 
vestigations carried out at Padua, using 
instruments and techniques based on 
British practice. The observations show 
that pollution is to some extent similar to 
that in many towns in Britain, but that 
there is a much wider ratio between winter 
and summer figures. 


At the end of 1954, we initiated a systematic 
investigation of atmospheric pollution in the Padua 
area, following methods and with instruments sug- 
gested by the British Atmospheric Pollution Research 
Committee. 

During previous times (1953-55) we had carried 
out some investigations on atmospheric pollution, over 
the area Mestre-Marghera (Venezia), following a 
different method. Instantaneous samplings were taken 
and successive air specimen analysis were effectuated. 

The results of our investigation were referred before 
the International Conference of WHO in Milan on 
Public Health Aspects of Air Pollution in Europe 
(6th—14th November, 1957). 

A more simple and not expensive method was 
adopted for the control on the Padua area. ‘This 
method, already widely used experimentally, is such 
as to enable us to make a comparison between our data 
and those recorded by other countries. For this reason 
we have followed the instructions given by the Fuel 
Research Station (HMSO, 1953) both for the 
construction of instruments and for the analysis 
procedure. 

As for the deposit gauges we have used, from the 
beginning, some collecting bottles in polythene, which 
were found quite suitable, particularly in winter time 
because unbreakable. We are suggesting too the use 
of collecting funnels of the same plastic material, to 
avoid possible breakages caused by hail in summer 
time. 

For sulphuric dioxide determination by means of 
ead peroxide cylinders, we have calibrated our 
amount of lead peroxide according to a specimen of 
the same reagent furnished by the Fuel Research 
Station of London. 

We have installed in Padua 8 stations, located in 
different places over an excension area of 8,160 km. 
from north to south and 2,638 km. from east to west, 
with a population of about 198,000 inhabitants. The 
location of each station was carefully studied, according 
to the different sectors of the town (industrial zone, 
central and peripheric residential quarters, hospital 
quarters, etc. 

Meteorological data were registered by the Meteoro- 
logical Station of the town. In Fig. 1 and 2 mean 
values of atmospheric precipitations, temperatures and 
wind frequencies are reported in schematic diagram. 
Monthly mean values of deposited matter collected by 
means of deposit gauges in summer and winter time, 
are reported in Tables I and II. Values between 
parentheses correspond to standard deviations. 

Values for sulphuric dioxide controlled by means of 
lead peroxide cylinders are reported in Table III, 
where mean values for the whole year and for summer 
and winter seasons are also represented separately. 


From the above mentioned data it can be noted how 
these values are not much different from the ones 
determined in other town of England. 

On the other hand, some differences can be found 
in the relation between simple fractions of deposited 
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Table I 


Summer means of deposit matter. Means were calculated for the four years 1955-58 
(Tons per sq. Km. per month) 











; Station 
1 2 3 4 ae 6 fed 8 
Total undissolved matter 408 (188) | 427 (94) | 260 (82) | 610 (208) | 401 (106) | 503 (90) | 376 (69) | 378 (82) 
Tar Goluble iv CS5)0. 0. ee Gehl) SaTOr pBe Ot aN “Gly Ao Oy teh NN i aa at 


Insoluble ash ... 294 (167) | 289 (82) | 169 (59) | 439 (140) | 260 (71) | 317 (78) | 274 (65) | 261 (61) 














Combustible matter ... 1 +3)! 4) 132, @5) 87 (46) | 167 (83) | 130 (64) | 182 (28) OO a3) lO S22) 
Total soluble... .... «s,s ees | 343. (93) | 468 (158) | 332 (192) | 603 (218) | 412 (174) | 292 (74) | 337 (233) | 383 (214) 
Ca++ ae Mie cite See 63 (18) 86 (52) 630 (28)e le 167 (63) LOO (38) 89 (35) G5) lez) 62 (23) 
Cia: Re a OEP G40. Gey lS: Gault 6) ates) Ae] Hae ae a er) 
soy = gh OIE OME BOBBY IF BBE POON 23) 102” Sy 173 ay Ge 0 53" (asin 53 23) 
Total solids 751 (216) | 896 (239) | 592 (232) |1214 (365) | 813 (188) | 800 (72) | 714 (266) | 762 (261) 
pH ee Bes a sie aid 6-80 7-19 7:04 7-38 7-07 7-14 6-92 6-80 
Table II 
Winter means of deposit matter 
(Tons per sq. Km. per month) 
Station 

1 2 4 5 6 7 8 
Total undissolved matter 198 (79) | 525 (209) | 295 (92) |1282 (157) | 382 (205) | 482 (143) | 291 (102) 328 (143) 
Tar GoliBlesuGS;). cue ke. Tel By) (2) 5 (8) bo) Fe) (2) 4-95) 
Insoluble ash ... 124 (47) | 325 (158) | 206 (69) | 886 (475) | 262 (153) | 272 (138) | 186 (81) | 226 (115) 
Combustible matter... .... —... |. 72 (30) | 195 (67) | 87 (44) | 391 (150) | 119 (52) | 207 (53) | 102 (28) | 98 (35) 
Total soluble ... 192 (102) | 446 (122) | 290 (122) |1015 (556) | 593 (413) | 402 (207) | 310 (120) | 336 (153) 
Ca++ 306 Se Bos nee 39 (33) | 100 (64) 83 (71) | 258 (47) | 114 (65) 76 (64) 64 (28) See) 
Clee ck one ie DR Ee GN Pe oT 14 Deere SiGe aise) 8 (4) 9 (4) 
SOjm a as) gee peek wee Fe G8) 1157 65) || 107 (55) 330,(199), | 147-68) 152. G0) | 129 nG2)a Geos) 
Total solids 390 (144) | 972 (273) | 585 (158) {2298 (868) | 975 (464) 884 (308) | 602 (183) | 664 (236) 
pH fal Ae sha ae wah 6-69 7-17 7-03 7-88 7-24 6-91 6-86 6-83 





matter in comparison with the characteristics of 
atmospheric pollution as determined in England. For 
example, in Padua the dissolved matter varies between 
37 per cent and 55 per cent in summer time and 
between a minimum of 43 per cent and a maximum 
of 60 per cent in winter time. In England, according 
to Monkhouse, as reported by the DSIR, the 
dissolved matter is only of the 32 per cent of the total 
when pollution is heavy, while it is of about the 60 per 
cent in less polluted places. 

Distribution of the different fractions in the con- 
trolled area is shown in Figs. 3, 4, 5, 6, 7, 8, where the 
contour lines represent mean values calculated for 
summer and winter months. 

Distribution of pollution caused by sulphur dioxide 
in summer and winter months is graphically repre- 
sented in Figs. 9 and 10. 

At Padua, the ratio between the more and the less 
polluted areas is of 1:10 in summer, while it is of 
1:2-5 in winter time, owing to the increased values 
for the residential quarters. 

At Leicester, during the well-known investigations 


in 1937-39 it has been noted how it could be possible 
to determine the distribution of winter values by 
multiplying the summer mean values for sulphur 
dioxide, obtained by the lead peroxide method, by the 
factor 2:4. This factor is different in Padua and it can 
be estimated to be between 5 and 8. 

‘Thus, a more wide seasonal variation of the atmos- 
pheric pollution is demonstrated. This is mostly due 
to the different meterorological characteristics, which 
assure, during summer time, a stronger self-purifica- 
tion, 

Data obtained from our research have brought a 
first useful contribution to a better knowledge of the 
local condition of atmospheric pollution. They were 
also of great help as a guide to the epidemiological 
study dealing with distribution of the diseases of 
respiratory apparatus among urban population, which 
we have presently in progress. 

Unfortunately we must realize how they were not 
much taken into account on planning the future urban 
extensions of our towns. 
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Table Il 


Means of sulphur dioxide 
(mg SO;3/day/100 cm?) 














Station Summer means Winter means 
I 0-21 (0-15) 0-93 (0-68) 
2 0-63 (0-12) 0-77 (0-57) 
3 1-99 (0-79) 1-81 (1-07) 
4 0-41 (0-14) 2-53 (1-27) 
5 0-30 (0-11) 1-70 (0-66) 
6 0-31 (0-12) 2-20 (0-10) 
7 0-38 (0-08) 2-32 (1-13) 
8 0:25 (0:05) 1-60 (0:70) 





Fig. 3. Total soluble matter—winter Fig. 4. Total soluble matter—summer 
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Fig. 5 Total insoluble matter—winter Fig. 6 Total insoluble matter—summer 





Fig. 7 Total solids—winter Fig. 8 Total solids—summer 


170 


IV. 54 





Fig. 9 Sulphur dioxide—winter Fig. 10 Sulphur dioxide—summer 
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AIR POLLUTION IN THE CITY OF GENOA (ITALY) 


Professor FERNANDO LUIGI PETRILLI, Director of the Hygiene Institute of the University of 
Genoa (Italy). 


SUMMARY: Air pollution in the city of 
Genoa has been studied since November 
1954 by the Institute of Hygiene of Genoa 
University of which the author is Director. 
The apparatus and equipment used are 
as advised by the British D.S.L.R. The 
paper describes the geographical and 
meteorological characteristics of the city 
and continues by describing the various 
air pollution sources. The researches 
have shown that sulphur dioxide in the 
residential districts is negligible and 
although higher in the industrial areas is 
not yet comparable to those in other 
foreign industrial towns. Pollution by 
iron dust is also low in the residential 
districts but peaks have been reached in 
the industrial areas comparable to foreign 
towns with ironworks and engineering 
works. Suspended dust remains within 
modest limits. Carbon monoxide does 
not reach high concentrations except in 
vehicular tunnels. The city is fortunate 
in that the meteorological and topographic 
conditions create a condition favourable 
for the dispersion of polluting substances. 
The paper is accompanied by a diagram 
and a number of tables. 


Air pollution in the city of Genoa has been ever 
since November 1954 the object of researches and 
studies carried out by the Institute of Hygiene of 
Genoa University, of which I am the Director. 

The researches which were limited at first to a 
hospital area, were extended during the last four years 
to the whole territory of the municipality of Genoa. 
As the apparatus and equipment employed for the 
continuous sampling of air are as advised by the 
British D.S.I.R., I think it interesting to report 
herewith the main results reached in the study of air 
pollution due to very fine dust both deposited and 
suspended and also to gas. 


The city of Genoa which spreads over 34,477 
hectares (about 85,193 acres), of which about 5,000 
hectares (12,355 acres) are densely inhabited, is 
bounded south by the Mediterranean Sea and north 
by the Ligurian Apennines very close to the city. 
The urban districts are compressed along a strip some 
33 kilometres long, and penetrate into the hinterland 
along the valleys of the two main torrents: the Polcevera 
and Bisagno, ending eastwards and westwards where 
two well know summer and winter resorts, Nervi and 
Pegli, are situated. 


The main industries of Genoa (steel works, engineer- 
ing works, petroleum refineries, shipyards, etc.) are 
located along the western part of the city and in the 
Polcevera valley, whereas the residential districts are 
spread along the eastern section of the city. The level 
of the city varies between 0 and 350 metres above sea 
level. 

The anemologic regime is characterized, during the 
winter months, by north winds which often blow at 
over 20 m.p.h. 
and west winds prevail, with sea-land or land-sea 


In summer light and moderate south | 


breezes flowing along the two above-mentioned valleys. 
Rainfall reaches its peak in autumn, with an average 
of 106 rainy days and 1,200 mm of rainfall per annum. 

The areas shown in the following tables, and to 
which the mean results of our researches refer, are the 
following : 


Area I: suburban residential districts; 

Area II: middle-eastern residential districts; 

Area III: middle-western districts mainly almost at 
sea level and near metallurgical and iron 
industries ; 

Area IV: hilly middle-western districts north of 
Area III; 

Area V: districts located along the Polcevera 


valley at more than 1,500 metres (about 
I mile) from the sea-shore, where 
petroleum-refineries prevail. 


The atmospheric pollution sources are: 


(a) Domestic heating plants, working on average 
from the end of October till March. 


(b) Motor-traffic: particularly intense in the centre 
of the city because of lack of circumvallation or 
circuit streets so that all transit of vehicles 
must take place through the central streets. 


(c) Industrial factories: steel-works, coke plants, 
and foundries (Area III). Petroleum refineries 
(Area V). 


On the whole our researches have shown: 


In connection with sulphur dioxide the continuous 
samples as well as the intermittent ones revealed 
nothing worth worrying about in the mainly residential 
Areas I and II, where we can only notice a greater 
quantity of this gas during the cold season. 

In the industrial areas the phenomena of seasonal 
variations is less apparent, but the levels reached, by 
far greater, are not yet, however, comparable to those 
ascertained in other foreign industrial towns. (See 
Tables I and II.) 

Peaks were ascertained in the areas neighbouring 
the petroleum refineries. The pollution by fine dust 
deposited in the residential districts in the centre of 
the city, is very little different from that in the districts 
on the outskirts, but there is a remarkable difference 
noticeable in the industrial districts (Areas III and IV) 
where peaks have been reached not much different 
from those ascertained in foreign towns with iron works 
and engineering works. 

A particular feature of such type of pollution is 
represented by the particles of iron which characterize 
Areas III and IV as could be expected. 

The maximum quantities of fine dust settling in 
districts are to be found in the plain next to the iron 
and steel works where it reaches a quantity almost 
double that in the corresponding hilly area. (See 
Tables III and IV.) 

The fine dust in the air (suspended matter) both in 
the residential districts and in the industrial ones 
remains within modest limits (see Table V). Carbon 
monoxide does not reach a high concentration in the 
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streets but in the tunnels (Genoa has many of them) 
when in the rush hours the traffic is heavy this gas 
can reach severe concentrations. (See Table VI.) 

The above are the most interesting features of the 
researches carried out. With regard to particular 
problems such as the presence of compounds which 
may cause cancer, the data so far collected are not 
yet sufficient to be worthy of note. 

If we wish to sum up the situation after more than 
five years from the beginning of our researches we 


could say that, fortunately, the meteorological and 
topographic conditions in the city of Genoa create a 
condition relatively favourable for the dispersion of 
polluting substances. Where such favourable con- 
ditions cannot exist, as in some areas next to iron and 
steel industries and petroleum refineries and in tunnels 
where road traffic is intense, we reach sometimes such 
a degree of pollution as to make it necessary to adopt 
some suitable preventive measure to reduce all or 
most of the consequent inconveniences. 


Table I 
SULPHUR DIOXIDE 
Measurements by the Lead Peroxide Instrument (D.S.ILR.) (SO, mg/100 cm2/day) 




















Area I Area IT Area III Area IV Area V 
April-September 1956... 0-10 O19 — — — 
October 1956—March 1957 0-29 0-46 0-80 1-38 37 
April—September 1957... 0-09 0-19 0-89 1-01 I-31 
October 1957—March 1958 0-26 0-56 0-88 61 2:18 
April—September 1958 _... 0-10 0-16 O92 0-92 0-95 
October 1958-March 1959 0-31 0-45 1-02 1-04 Ze 
April—September (average) 0-096 0-18 0-90 0-96 Pers 
October—March (average) 0-28 0-49 0-90 1-34 2-02 
April 1956—March 1959 (average) O-1S 0-33 0-90 ivolbe) 1-66 

Table II 


SULPHUR DIOXIDE 


Measurements by portable apparatus: Mean daily averages (SO>, parts per million) 
































Area I | Area II | Area III | Area IV Area V 
April-September 1956... 0-001 0-012 0-094 0-125 0-165 
October 1956—March 1957 0-009 0-031 0-107 O15 | 0-355 
April—September 1957 _... 0-001 0-010 0-110 0-140 0-163 
October 1957-March 1958 0-008 0-041 0-099 0-143 0-288 
April—September 1958 _... 0-001 0-012 0-102 0-120 0-138 
October 1958-March 1959 0-009 0-035 0-104 0-137 0-315 
April-September (average) 0-001 0-011 0-102 0-128 0-155 
October—March (average) 0-009 0-036 0-103 0-143 0-319 
April 1956—March 1959 (average) 0-004 0-023 0-102 0-136 0-237 

Table III 
WATER-INSOLUBLE DEPOSITED MATTER 
Measurements by standard deposit gauges (D.S.I.R.) (g/100 m2/month) 

Area I Area IT Area III Area IV Area V 
April-September 1956... ae 299 Zee — a a 
October 1956—March 1957 a 157 243 1,238 533 426 
April-September 1957 _... i: 233 237 2,009 891 404 
October 1957—March 1958 144 283 1,035 541 448 
April-September 1958 _... 21D 467 1,659 840 493 
October 1958—March 1959 130 294 816 309 502 
April-September (average) és 268 308 1,834 865 448 
October—March (average) 143 213 1,029 477 458 
April 1956—March 1959 (average) 206 291 1 Se 632 tod 
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Table IV 
IRON (Fe:) 


Measurements in the water-insoluble matter collected by standard deposit gauges (D.S.I.R.) 
(g/100 m?2/month) 




















Area I Area IT Area IIT Area IV Area V 
April—September 1957... a 65 36 373 ATS 95 
October 1957—March 1958 ae 19 24 4 92 58 
April—-September 1958 __... ee 40 ol 259 160 76 
October 1958—March 1959 ‘Ae 18 29 ZI 158 44 
April-September (average) Eg 52 33 B1G, 287 85 
October—March (average) ale 18 26 Via -29 51 
April 1957—March 1959 (average) 35 30 269 206 68 





Table V 
ATMOSPHERIC SUSPENDED MATTER 


Measurements by portable apparatus: Mean daily averages (mg/m) 























dread oe Area II | Area II | Area IV | Area V 
April-September 1956... te OTS O27 0-35 0:38 0-30 
October 1956—March 1957 isi 0:21 0-53 0-28 0-24 0-24 
April—-September 1957... ee 0-13 O27 0-36 0-40 O29 
October 1957—March 1958 Sue 0-20 0-65 0-26 O23 0-25 
April-September 1958 _... ni 0-12 0-25 0-34 0-38 0:29 
October 1958—March 1959 ss O22 0-43 0-28 0-27 0-25 
April-September (average) i 0-13 0-26 G35 0-38 0-29 
October—March (average) soaks 0-21 0-53 O27 0-24 0-25 
April 1956—March 1959 (average) O-17 0-40 0-31 0-30 0-27 

Table VI 


CARBON MONOXIDE 


Highest concentrations measured in a tunnel in Area II (1959) (Parts per million) 








Hour CO (ppm) Intensity of traffic 
6 a.m. ig light 
7 a.m. 18 light 
8 a.m. 150 heavy 
Oa rat 39 medium 
10 a.m. 7 medium 
Maia 400 heavy 
2 “a.m, 350 heavy 
leipiaa. 125 heavy 
2 p.m. 320 heavy 
3 p.m. 300 heavy 
# pin, 200 heavy 
5. Psi. 175 heavy 
6 p.m. 150 heavy 
7 p.m. 200 heavy 
8 p.m. 329 heavy 
9 p.m. 150 heavy 
10 p.m. 50 medium 
If -pam. 23 light 
12 p.m. 





48 | light 
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NEW DATA ON MAXIMUM ALLOWABLE CONCENTRATIONS 
OF POLLUTANTS IN THE AIR IN THE U.S.S.R. 


PROF. A. V. RIASANOV, Doctor of Medical Sciences, Chairman of Medical Control Committee on 
Air Pollution of the State Medical Commission. 


SUMMARY: The author points out that 
the actions of poisonous agents on the 
human body become inoperative below a 
definite limit of concentration. This being 
SO, it is only necessary to reduce air pollu- 
tants to below the limit at which they 
become harmful. Russian investigators 
have set out to determine these limits by 
conducting experiments on animals, by 
comparing the changes in human beings 
living in polluted areas with those living 
in clean areas, and by carefully controlled 
laboratory experiments with human sub- 
jects. The most rewarding of the results 
from the last type of experiment have been 
obtained by demonstrating the reaction 
of the bioelectric impulses in the brain to 
quantities of pollutants undetectable by 
the nose. When fixing maximum concen- 
trations the effects on vegetation, materials 
and atmospheric clarity are taken into 
account. Also of great importance are (1) 
defensive reactions of the body (showing 
that condition are not at the optimum.) 
(2) that any stimulant is undesirable if it 
operates against a person’s free-will. (3) 
the maximum permissible concentration 
should be set by reference to the most 
sensitive index. On the basis of these 
considerations a tentative table of maxi- 
mum concentrations for 30 pollutants has 
been produced and is appended to the 


paper. 


The investigations of soviet hygienists in elaborating 
values for maximum permissible concentrations of 
noxious substances in the atmosphere are based upon 
the principle that the action of each poisonous agent 
on the human body is determined not only by its 
quantitative but also by its qualitative concentration. 
By reducing the concentration of the intoxicating 
substance we, finally, reach a limit below which this 
substance can no longer exercise any deleterious or 
unfavourable effect upon the human body and becomes 
quite indifferent for the latter. 

Since this appears to be a generally accepted rule 
there is no sense in demanding absolute purity of the 
air in our cities but it is sufficient to reduce the concen- 
tration of harmful agents to a limit when they become 
harmless and indifferent to the human body. Such a 
formulation of the problem will spare us the necessity 
of incurring huge additional expenses, which are 
practically needless. 

But here the question arises—how to determine the 
limit below which the poisonous agents become 
indifferent for the human body ? 

To do this we follow three different courses: 

1. The study under experimental conditions of the 
chronic effect exerted on the animals by extremely 
small concentrations of the noxious substances, whereby 
—to disclose the deleterious effect—highly sensitive 
methods are being employed. ‘These include the 


- 


study of the changes ‘n the h'gher nervous activity in 
the animals by the conditioned reflex method, or by 
that involving the investigation of subordinated 
chronaxie; the study of delicate histological changes in 
the cerebral cortex while staining the preparations 
according to Golgi; the study of certain biochemical 
changes, such as, for instance, the spectrophotometric 
observations of the porphyrin exchange; the investiga- 
tion of the cumulation of noxious agents in the body, 
ete. 

2. The study of physiological and biochemical 
shifts occurring in the body of humans inhabiting 
areas with polluted atmosphere, as contrasted with 
the districts where the air pollution does not exceed 
the limits of the maximum permissible concentration 
proposed by us. 

3. The study under strict experimental conditions of 
the acute effect of poisonous and stimulating substances 
used in very small concentrations, so as to determine 
the threshold of the reflex changes in the body. 

It is well known that irritants during their inspira- 
tion produce various reflex reactions, such as: cough, 
epiphora, sternuation. Alongside these reflexes, 
which are evident to everyone, there also occur latent 
reflex reactions, which become apparent only as the 
result of special methods of investigation. Thus, for 
example, there appear alterations in the volume and 
rate of respiration, in the tonicity of the cutaneous 
blood vessels, and in the functional condition of the 
human cerebral cortex. 

Particularly great attention we attach to the reflex 
changes in the higher nervous activity. We study 
the effect of very low concentrations of noxious agents 
upon the light sensitivity of the eye, on the optical 
chronaxie and on the cerebral biocurrents. ‘The 
lastly named method proved to be _ particularly 
sensitive. 

Essentially it consists of the following: if in a dark, 
isolated room harbouring a person placed in a com- 
fortable position a light is suddenly turned on—the 
electroencephalogram of the individual under obser- 
vation will show changes involving reflex inhibition of 
the alpha waves, or, as it is said, desynchronization of 
the alpha-rhythm. This reflex is unconditioned. 
The person under observation inspires pure air, which 
is being furnished immediately to his nose. From 
the adjacent room with a control panel one can add 
at any time to the pure air quite imperceptibly the 
substance under study in such a concentration, which 
in itself would not provoke any desynchronization of 
the alpha-rhythm. If now the inspiration of the agent 
under study be combined with the turning on of the 
light this would very quickly lead to the elaboration 
of a conditioned reflex and the substance under study 
would commence to provoke desynchronization a few 
seconds prior to the switching on of the light. ‘This 
conditioned reflex, which we call electro-cortical 
conditioned reflex, appears very quickly—after 5-8 
combinations of light flashes with the inspiration of 
the substance under study. It bears witness to the 
effect that the agent under study exercises certain 
elfectjon the cortex ‘of cerebral’ hemispheres. \: By 
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varying the concentration of the substance inspired we 
manage to find the threshold below which this reflex 
is no longer elaborated. 

The sensitivity of this method may be illustrated by 
the following data obtained by my _ collaborator 
Gofmekler while studying the butyl acetate :— 

Odour threshold for most sensitive individuals— 
0-6 mg/M3. 

The threshold of reflex changes in the light 
sensitivity of the eye—o-3 mg/M3. 

The threshold characterizing the appearance of 
the electrocortical reflex—o-13 mg/M3. 

In the instance of sulphur dioxide my collaborator 
Bushtueva obtained the following data: 

Odour threshold—1-6—2:6 mg/M3. 

The threshold of reflex changes in the light 
sensitivity of the eye—o-92 mg/M3. 

The threshold characterizing the appearance of 
the electrocortical reflex—o-6 mg/Ms3. 

The above experiments demonstrate that the 
method involving the production of the electrocortical 
conditioned reflex is a great deal more sensitive than 
those employed by us before, and that the concentra- 
tion of certain noxious agents, imperceptible by their 
odour, can provoke in man reflex changes in the 
condition of the cerebral cortex. 

As the result of all these investigations we have 
established two indices: the maximum permissible 
one-time/single concentration and the maximum 
permissible average daily concentration. The pur- 
pose of the first is to prevent the possibility of any 
reflex changes during inspiration of short duration, 
- while the second should avert the possible chronic 
effect following prolonged inspiration. 

When fixing maximum permissible concentrations 
we also take into account certain other points, viz, the 
influence upon vegetation, corrosion of various metals, 
the effect on the limpidity of the atmosphere, etc. 

Allow me to point out here certain general principles 
which we consider to be of a particularly great 
importance: 

1. When fixing the maximum permissible concen- 
trations of foreign substances in the atmosphere we 
must consider not only their deleterious influence 
upon the body, but also the appearance of diverse 
defensive reactions and compensatory processes. 
Their presence testifies to the fact that the external 
environment does not conform with the physiological 
optimum, i.e. it fails to satisfy hygienic requirements. 

2. Any stimulant or irritant, disagreeable or agree- 
able for man, becomes disagreeable, intolerable and 
even harmful as soon as it begins to act upon him in 
spite of his desire and continues to do so against his 
free will. 

3. The maximum permissible concentration should 
be set by using the index, which proved to be most 
sensitive for the given concrete substance. 

Using the above principles as the basis, we, in the 
USSR, have now established maximum permissible 
concentrations for 30 different substances. A number 
of changes have also been made following investiga- 
tions of a later date, and are included in the table 
attached. 


We are fully aware of the imperfect nature of the 
table, and consider it as a temporary one. We go on 
with the work involving checking up of previously 
made proposals, their correction and more precise 
definition. We also continue widening the lists of the 
types of pollutions, this being particularly important 
now, when, because of the growing polymers produc- 
tions, an ever increasing number of new substances 
begin to be thrown out into the atmosphere. ‘This 
work involves participation of many research establish- 
ments of our country, which is being headed by the 
Committee for sanitary protection of the atmospheric 
alr. 


The maximum allowable concentrations of an 
air pollutant to be used for hygienic evaluation of the air 
in populated areas 





Maximum allowable 
concentration (mg/m ®) 





Air pollutant 








Max. con- Average 
centration during 
at one time| 24 hours 
1. Acrolein ne ae 0-3 O'l 
2. Amyl acetate ... oe Opi — 
3. Arsenic and its inor- 
ganic compounds (as 
XS) oMhcia Em oi = 0:003 
4. Benzene (Bensol) 2:4 0:8 
5. Benzine (as C) 5:0 1°5 
6. Butyl acetate ... orl oe 
7. Carbon disulphide 0:03 0-01 
8. Carbon monoxide 6: 2:0 
g. Chlorine O° 0:03 
10. Chloroprene 0°25 0:08 
11. Dichlorethane 3:0 Io 
12. Dust (nontoxic) 0°5 O15 
13. Ethyl acetate . : O'l — 
14. Fluorine and its com- 
pounds (as F) 0°03 O-O1 
15. Formaldehyde 0:035 0-012 
16. Hydrogen chloride 0°05 0-015 
17. Hydrogen sulphide 0:03 0-01 
18. Lead and its com- 
pounds (as Pb) aS: oa 0:0007 
19. Lead sulphide = — 0:0017 
20. Manganese and __eits 
compounds (as Mn) 0:03 O-OI 
21. Mercury die im Sas 0:0003 
22. Methanol — ae 1°5 0°'5 
23. Methyl acetate 0:07 — 
24. Nitrogen oxides 0°30 0-10 
25. Phenol 0:3 Ont 
26. Phosphorus anhydride O15 0:05 
PFs OO she O15 0:05 
28. Sulphuric acid he 03 orl 
29. Sulphur dioxide ee 0°5 O'15 
30. Vinyl acetate 0°2 a 
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RESEARCH INTO ATMOSPHERIC POLLUTION IN THE CITY OF ESSEN 
Dr. ING. K. SCHWARK, Dipl. Phys. T. GILBERT, and Dipl. Phys. E. RAT ZKI, Germany 


SUMMARY: From November 1955 to 
February 1957, the Technischer Uber- 
wachungs-Verein Essen e.V. carried out a 
series of measurements of dust deposition 
at 600 measuring points in the urban area 
of Essen, using the Diem sticky plate 
method. For comparison, each of the 
collectors used by the City of Essen since 
1932 was supplemented by a sticky plate 
and a third type of gauge. A comparison 
of the results obtained with the various 
types of apparatus is given, together with 
some specimen maps of dust deposition 
in the city. 


From November 1955 to February 1957, the 
Technischer Uberwachungs-Verein Essen e.V. carried 
out a series of measurements of dust deposition at 600 
measuring points in the urban area of Essen (180 sq. 
km.), using the Diem sticky plate method !. Fora 
comparison of the results obtained with the readings 
previously recorded in Essen since 1932 by means of 
the Liesegang/Lébner dust-collector 2, each of the 
Liesegang collectors operated by the City of Essen 
(Fig. 1) at 15 of the city’s measuring centres was 
supplemented by a sticky plate (Fig. 2) and a dust- 
collecting gauge of the type developed by Hibernia 


(Fig. 1). 


ra d 


Fig. 1 
(a) Liesegang type 


Dust-collecting gauges 
(b) Hibernia type 


M 








Fig. 2. Diem sticky plate, with frame 


Comparison of results obtained with the various 
types of apparatus 

Owing to the different methods of measurement and 
evaluation used with the three types of apparatus, the 
data obtained are not fully comparable. Whereas the 
quantity of dust deposited as measured by the sticky 
plate system can be measured directly by weighing 
before and after exposure, in the case of the collector 
gauge the undissolved dust must be filtered out and, 
in addition, the collected liquid is evaporated to 
determine the quantity of other substances contained 
in it and the residue is subjected to chemical analysis. 

Thirty-eight individual results are available for 
purposes of this comparison. Generally speaking, the 
largest quantity of dust collected was recorded with 
the Hibernia gauge. The individual measurements of 
insoluble matter filtered out vary— 

with the Hibernia gauge from 4:1 to 47-6 gr/m2 
per 30 days; 

with the Liesegang gauge from 2-2 to 41-1 gr/m2 
per 30 days. 

For comparison, the quantities of deposit collected 
on the sticky plate vary from 2-1 to 37-3 gr/m2 per 
30 days. 

For the soluble matter alone, the values vary— 

with the Hibernia gauge from 5-3 to 25-3 gr/m2 
per 30 days; 

with the Liesegang gauge from 2:1 to 11:8 gr/m2 
per 30 days. 

For insoluble and soluble matter combined, the 
readings vary from— 

10-5 to 62:2 gr/m2 per 30 days with the Hibernia 
type; and 

5-6 to 46:5 gr/m2 per 30 days with the Liesegang 
gauge. 

The quantity of rain as measured with the latter 
averaged 107 per cent of that measured with the 
Hibernia gauge. 


Comparison of individual measurements 

The individual measurements obtained at each 
measuring point are compared in the attached 
graphs. 

In Fig. 3, comparing the insoluble matter filtered 
out from the Hibernia and the Liesegang gauges, the 
biggest concentration is beneath the 45° line. Indepen- 
dently of the insoluble matter content, the Liesegang 
gauge invariably recorded smaller values than the 
Hibernia at undisturbed measuring points. 

The amount of soluble matter measured with the 
Liesegang gauge (evaporation residue) (Fig. 4) is in 
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Fig. 3 Hibernia-Liesegang comparison 
H-Hibernia, filter residue | L—Liesegang, insoluble matter 





Fig. 5 H-Hibernia (filter residue plus evaporation residue) 
L—Liesegang (insoluble plus soluble matter) 


every case smaller than that given by the Hibernia. 
The measurements taken with the two types vary to 
different extents. While the Hibernia readings vary 
from 8 to 22 gr/m2 per 30 days, with the Liesegang 
they mostly lie between 3-5 and 6 gr/m2 per 30 days. 

As regards the total of soluble and insoluble matter 
(Fig. 5), most of the Liesegang measurements give 
much lower values than the Hibernia as in the above 
comparisons relating to insoluble and soluble matter 
separately. 

In contrast, the comparison between the Hibernia 
gauge and the Diem sticky plate (Fig. 6) gives quite a 
different picture. Compared with the filter residue 
weights of the Hibernia measurements there is a much 
greater scatter of the values. However, they are fairly 
evenly distributed on either side of the 45° line. The 
sticky plate values are all smaller only in the case of 
residues of over 40 gr/m2 per 30 days, due to reduced 
capturing capacity of the plate. 

Compared with the total soluble and insoluble 
matter as determined with the Hibernia gauge, the 
quantities collected on the sticky plate are too low. 
This can be attributed to the fact that only insoluble 
matter is retained by the plate. 


Comparison of total quantities 

Taking the amounts of dust collected at individual 
measuring points by the Hibernia gauge as 100 per 
cent, and confining attention to undisturbed measure- 
ments where the sticky plate also gave valid results, 
the average amounts of insoluble matter measured 
with the Liesegang vessel amounted to 72:5 per cent. 


Fig. 4 H—Hibernia (evaporation residue) 
L—Liesegang (soluble matter) 
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Fig. 6 Hibernia/Diem comparison— 
H—Hibernia ( filter residue) 
D-Diem (dust captured ) 


The soluble matter from the water collected in the 
Liesegang gauge amounted to only about 40 per cent 
of the corresponding Hibernia values. The total of 
insoluble matter and soluble matter measured with the 
Liesegang apparatus averaged only about 60 per cent 
of the Hibernia figures. 

It seems that the different height and shape of the 
gauges are responsible for the relatively large and 
regular differences in dust deposition as measured with 
the two types of collector. 

On the other hand, the quantities of dust measured 
with the sticky plates approach much more closely to 
the amounts of insoluble matter collected with the 
Hibernia gauge. As regards comparable readings, 
the average relationship is: 93°3°-\per ‘scent. For 
dust deposition rates up to about 35 gr/m2 per 30 days, 
the average difference between the results obtained by 
the two methods is small (Fig. 6). For higher rates of 
deposition, the difference is greater. The capturing 
capacity of the plate evidently becomes exhausted at 
higher readings. Better results could be obtained if the 
plates were changed more frequently. 

The possible influence of meteorological conditions 
on the results obtained with the various methods of 
measurement cannot be judged, in view of the short 
time over which observations were taken. 


Dust deposition maps of the City of Essen 

For the Technischer Uberwachungs-Verein Essen 
research programme, simplicity and low cost were the 
prime consideration in view of the large number of 
measuring points scattered throughout the area; hence, 
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the Diem sticky plate method was chosen. The 
individual readings taken at each measuring point 
were converted to monthly totals or totals for periods 
of roughly the same weather (in gr/m2 per 30 days) 
and plotted on maps of the city area. Areas with 
different levels of dust deposition were mapped out. 
Such dust deposition maps for single months or other 
periods show that considerable local differences exist 
within the area investigated, and that the results 
depend largely on weather conditions and especially 
wind direction and rainfall. Needless to say, they 
relate only to the particular month in question or to 
similar weather conditions, and cannot be applied to 
the corresponding period of another year. A similar 
distribution of dust deposition would only be likely to 
occur under identical weather conditions and the same 
emission of pollutants. 

The- attached maps Figs. <7, 8. and. 9 shouldbe 
regarded as specimens only. 


Northerly winds 

In April (Fig. 10) cold, unsettled weather prevailed, 
due to several strong currents of icy air from the 
northern plains. ‘The dust deposition map corresponds 
to the prevailing northerly winds. Dust from the 
highly industrialized districts in the north of the city 
and adjacent industrial towns to the north was carried 
far to the south, and the amounts deposited in the 
north-eastern part of the city were almost invariably 
in excess of 50 gr/m2 per 30 days. 

Conversely, in the less industrialized southern and 
western districts where the air is initially cleaner, the 
rates of deposition mainly varied between 20 and 50 
gr/m2 per 30 days. 


High pressure conditions with easterly winds 
From 8th to 21st March, 1956, Central Europe was 
on the southern edge of a zone of high pressure in a 





cold airstream from the east, and the weather was dry 
and fine. The deposition map (Fig. 8) shows areas 
with high and low rates of dust deposition which are 
very close together. In the main, this was probably a 
result of the dry weather associated with high baro- 
metric pressure. Local conditions then have consider- 
ably more effect, and an increase in deposition as a 
result of dust raised at rubbish dumps, building sites, 
etc., and also that caused by traffic becomes more 
apparent. 


Southwest wind 

In October 1956 (Fig. 9), the weather was very 
variable. During the month, which was very rainy 
(181 per cent of the normal figure) with south- 
westerly winds prevailing, only a few small areas in 
the north showed a dust deposition above 50 gr/m2 per 
30 days. In this case, dust originating within the city 
from the less industrialized south-western districts is 
slight. 

These maps showing the distribution of dust 
deposition make it possible to evaluate the rate of 
deposition in the area investigated. You may assume an 
average deposition in the northern part of about 50 
gr/m2 per 30 days, in the southern part of less than 30 
er/m? per 30 days. Maximum and minimum figures 
above and below these averages depend upon meteoro- 
logical and orographic conditions and the influence of 
local sources of pollution. 


References 

1 Diem, M.: Die Staubverteilung aus Schloten nach 
Messungen im Gelande. Referat Tagung des 
VDI-Ausschusses Staubtechnik, Kissingen 1954. 
(Chem. Ing. Techn. 26, 1954.) 

2 Lébner, A.: Ergebnisse von Regenwasserunter- 
suchungen in den Jahren 1940 bis 1950. (Staub 
27, 1951.) 








|e) 


IV. 57 






















































































































































































































































































Fig. 9 






























































IV. 58 


DETERMINATION OF PARTICLE SIZES IN INDUSTRIAL 
AEROSOLS OF THE CITY AIR 


KVETOSLAV SPURNY, MARIE POLYDOROVA, FINDRISKA PIXOVA, Institute of Physical 
Chemistry, Czechoslovak Academy of Science, Prague, Czechoslovakia 


SUMMARY: In measuring the aerosols 
present in the air of Prague a combination 
of sedimentation and diffusion methods 
was found most suitable. Fine and middle 
aerosol fractions were retained for ex- 
amination under the electron microscope 
by diffusion on fibrous crystals of copper 
oxide. Large fractions were retained for 
examination by optical microscope by 
sedimentation on vaseline coated slides. 
It is concluded that these methods are 
superior to thermal or electro-precipitator 
methods. 


Introduction 

In order to study the effects of various air-con- 
taminants on human health as well as the mechanism 
of the biological and physical-chemical effects of these 
harmful pollutants, we use physical and _ biological 
methods. With regard to contaminants occurring in 
the form of aerosols, we must determine more exactly 
by means of chemical and physical investigation, their 
quality and quantity, namely the concentration, the 
shapes and size of aerosol particles, the quality of their 
surface area, their chemical and mineralogical com- 
position, etc. 

Methods used for the determination of these 
characteristics of the particles are rather intricate, 
therefore they are not applicable in the field-technique. 
There is a difficulty even in aerosol sampling if 
aerosol particles in the air borne state are to be 
captured and the size of the particle is at least 
0-05-50 y. 

For sampling of aerosol particles and their observa- 
tion under the electron microscope (particle sizes 
ranging from 0-05—3y) the thermal precipitator!: 2: 3 
or the electrostatic precipitator® are used to advantage. 
The preparation of formvar films as well as sampling 
of aerosols is very slow and in this manner we capture 
the middle aerosol fraction only, while the coarse 
aerosol fraction—approximately particles ranging from 
3-50 u—is not retained. In the other alternative when 
using the sedimentation methods* only, we sample 
only the fraction for observation under the optical 
microscope (particle sizes larger than 0-5) and the sub- 
micron fraction is not sampled. This year we began 
to measure the city air of our capital, Prague, and by 
these measurements we found a combination of 
sedimentation and diffusion methods to be most 
suitable. Further this combination makes !t possible 
to retain the fine and middle aerosol fractions of 
aerosol by diffusion on fibrous crystals (needles) of 
copper oxide. 


Sampling of Aerosols of Solid Particles and their 
Appearance 


The retention of submicron fraction of aerosol particles 


The preparation and application of fibrous micro- 
crystals for aerosol sampling in laboratory work was 
described by Pfefferkorn.?;* ‘The above mentioned 
microcrystals vary in width from several tenths to 
several hundredths of a micron in length to several 
tens of microns (see Fig. 1). 


~ 


Rat 





Figs 2 


These oxidation “‘ needles’’ are prepared by the 
oxidation of brass or copper wire grid used as the 
electron microscope specimen grid. Oxidation occurs 
by a slow flow rate of air passing through a copper 
erid at 400°C-450°C. The oxidized copper grids 
serve as the carrying medium for the sampling of solid 
and liquid aerosol particles. From these wire grids, 
discs 5 mm in diameter are cut out which are then 
mounted in special holders (Fig. 2) placed on a 
weathercock with sedimentation glass-sliders. Polluted 
atmospheric air passes through the grid by natural 
flow and the aerosol particles are captured on the 
needle crystals. Without any further preparations 
electron micrographs at a magnification 3,000 x- 
4,000 x are obtained; and therefore the distribution 
and the size of the particles, or their chemical com- 
position, could be estimated (e.g. by heating of the 
erid after the sampling the soot and tar particles could 
be distinguished from the other mineral dust). The 
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grids are placed in the middle of the weathercock in 
horizontal and vertical positions. 


Sampling of the coarse aerosol fraction 

Large aerosol particles (larger than 1) are sampled 
by sedimentation on perfectly clean microscope slides, 
covered with a thin vaseline solution (the glass-slides 
are dipped in 0-5 per cent solution vaseline in xylene). 
. Treated microscope slides are mounted at the end of the 
weathercock horizontally and vertically (Fig. 2). The 
size and shape of the aerosol particles is determined 
(usually after several hours’ exposure) by an optical 
microscope at a magnification 600 x-—1,000. The 
content of the soot and tar droplets may be estimated 
after heating the slides at the temperature of 400°C-— 
500°C. 


The Size and the Nature of the Particles 


By measuring the size of the particles (by usual 
methods?) on the electron micrographs and by sedi- 
mentation samples on the glass-slides (opitcal micro- 
scope) size frequency curves were made. Aerosol 
samples (made by the described methods) were 
obtained on several observation stations during the 
whole year, in various heights at 15, 5, 10 m above the 
area (Fig. 3). 

The results will be summed up statistically for the 
whole year measurements, but we can certainly 
estimate the three maximum values in the sizes 
ranging from 0:05-50u (O-lu, O-8u, 15-04) which 
correspond to the three types of particles forming the 
composite city air of Prague (condensation aerosols, 
ash particles, soot and coagulated ash particles). ‘The 
shape of the size frequency curve is approaching the 
logarithmic probability law (Fig. 4).4 5 

As to the nature of the aerosol particles sampled 
by the described method and seen on the figures 
(Figs. 5, 6) we can estimate that they are of various 
types. Spherical particles are mainly formed by 
carbon, or melted inorganic meterial; there are drop- 
lets of coal tar, particles of irregular shapes formed 
either by ash particles (i.e. by insoluble silicates whose 
colouring under the opitcal microscope is given by 
trivalent iron) or loose chain aggregates of soot. 
Besides the described shapes in sedimentation samples 
aerosol particles of crystal shapes can be found (Fig. 7). 


Conclusion 
The described method of aerosol sampling from the 
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Fig. 6 


city air for estimation of sizes and shapes of the particles, 
based on the combination of the diffusion method on 
fibrous crystals and the sedimentation method by its 
simplicity is superior to the thermal or electrostatic 
precipitator methods. It is sufficient to place in the 
measured area a weathercock with sedimentation glass 
slides and with a micro-grid, the exposure time varying 
from several hours to several days and we obtain 
suitable samples ready for immediate observation under 
the optical or the electron microscope (further prepara- 
tion not being needed). By this method the shape and 
the approximate chemical composition of the particles 
can also be determined. 
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SOME CONCLUSIONS ON THE EXTENT AND POSSIBILITIES OF 
CO-OPERATIVE RESEARCH IN EUROPE ON AIR CONTAMINANTS 


JOHN BUXELL, M.S., M.P.H., Regional Health Officer for Environmental Sanitation Office for 
Europe, World Health Organization, Copenhagen, Denmark 


SUMMARY: The recommendations of the 
two conferences on air pollution organized 
by the World Health Organization at Milan 
and Geneva, are listed. Some international 
co-operation is already taking place. There 
is need for further co-operation and ex- 
change of information and as a first step 
the World Health Organization has pre- 
pared a list of organizations and projects 
now operative in Europe. Other possible 
steps are to enquire as to individual 
investigators and investigations; also to 
arrange visits from consultants to assess 
further potentialities for co-operation. 


Introduction 


In drawing up a title for this paper, I was very con- 
scious of the broad character of the subject of air 
pollution as well as the wide variety of interests 
involved and I wanted to avoid undertaking a subject 
which would prove too great to cover adequately. 
Now, as I am about to present this paper, I find it 
necessary to mention a very important additional 
limitation; my discussion must treat the subject 
primarily from the public health aspect, and in doing 
so, will consider air pollution in a general sense, not 
going into the closely related aspects of industrial 
hygiene or pollution of air in work places, nor into the 
other animal and plant health or the economic aspects 
of air pollution. 


First International Conference at Milan 


One of the first contacts with the World Health 
Organization with the field of air pollution was in 
1957 when the Regional Office for Europe co- 
sponsored with the Government of Italy a European 
Conference on the Public Health Aspects of Air 
Pollution at Milan, November 6—14, 1957. Participants 
from some 21 countries of Europe assembled there, 
reported on various aspects of the subject, including a 
review of replies to questionnaires showing the increas- 
ing seriousness of this problem in many European 
countries and the urgent necessity of adopting control 
and preventive measures. A report of the conference 
was published! which, among other things, pointed 
out that a serious handicap in the fight against air 
pollution is the lack in many instances of demonstrable 
proof of ill effects on the health of man, animals and 
plants, and a lack of quantitative information on the 
specific relationships between air pollutants and ill 
health. 

On this subject, the conference recognized that 
special studies were required to establish pathological 
and diagnostic criteria for those diseases which might 
be related to air pollution. In addition to research on 
the well-known respiratory diseases and their possible 
relationship to air pollution, epidemiological research 
should be encouraged into the general effects of air 
pollution as well as into the incidence of minor illness 
and discomfort which may follow air pollution, and 
into the positive value of fresh air in the maintenance 
of health. 

Another subject which could be proposed for further 
study was the relationship between infectious, par- 
ticularly virus, diseases and air pollution. 


* 


The conference was of the opinion that there was a 
need for encouraging engineering research to improve 
equipment and reduce its cost. 

It was strongly recognized that further research 
should be fostered on the relationship of air pollution 
and the health of man and animals, as well as on its 
effects on plant life, but the conference was also 
satisfied that there was sufficient information available 
and justification for immediate measures of control. 


WHO Expert Committee’s Report on Air 
Pollution 


Immediately thereafter, the Expert Committee on 
Environmental Sanitation of the World Health 
Organization, at its fifth meeting, Geneva, November 
18-23, 1957, discussed the question of air pollution. 
In the report? of this meeting the Committee suggests 
that a desirable step in the setting-up of air pollution 
control at the national level is the establishment of an 
air pollution advisory council which can maintain a 
supervisory watch on the various aspects of the country’s 
effort. Among other things, this committee sould 
consider from time to time the results of systematic 
measurements of air pollution which are being made, 
advise the government on the research which should 
be undertaken and on when financial assistance should 
be given for research work. ‘Thus, the co-operative 
effort in research would be seen and guided from a 
national level, from a view of the air pollution problem 
as a whole and in truest perspective. 

Among the specific research needs mentioned by 
this Committee are the following: 

“1. The ability of the atmosphere to disperse con- 
centrations of pollutants varies tremendously. 
Some of the variations are governed by physical 
laws which are well known. Intensified research 
is needed, however, with the object of obtaining 
more information on the factors affecting air 
movements in localities of different types, such 
as the turbulent structure of the wind, and the 
low-level temperature and wind gradients. 

2. On the basis of existing knowledge, much pollu- 
tion of the atmosphere could be avoided without 
undue capital expenditure. Certain emissions 
from special processes, however, appear to be 
unavoidable with present techniques, and others 
can be reduced only at great cost. Intensified 
research is needed to obtain more information 
on methods of greatly reducing the quantity of 
pollutants discharged from special processes. 

3. Intensified research is needed with the object of 
obtaining more information on the ultimate 
interaction and fate of pollutants, especially at 
times of temperature inversion and fog when the 
concentration of pollutants is likely to be greatest. 

4. The effect of air pollutants on human health is 
influenced by a number of significant factors, 
among which may be climate, modes of living 
and other variables which differ in various parts 
of the world. Co-operative studies of morbidity 
and mortality rates need to be made for chronic 
bronchitis and primary lung cancer in countries 
for which the different significant variables can 
be accounted for and standardized. 

5. Animal epidemiological investigations of air 
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pollutants, both in the laboratory and in the 
field, should be intensified. 

6. Additional centres for the laboratory investigation 
of the toxicity of specific pollutants, groups of 
pollutants, and grossly polluted ambient air, 
need to be established. 

7. Many air-pollution problems are too complex for 
immediate and easy solution and therefore require 
expensive equipment and highly-trained investi- 
gators for their resolution. Institutions of higher 
learning and the appropriate international and 
governmental agencies should be encouraged to 
undertake research in solving these more recalci- 
trant problems. 

8. Investigations of the use of indigenous plants or 
other biological entities as indicators of air 
pollutants should be intensified.” 

Not neglected in the report are related subjects of 
desirable standardization in terminology and in units 
of measurement, in methods of air analysis and of 
instruments, so as to permit comparability and accuracy 
of results as economically as possible. 

Also, the collection and dissemination of information 
is mentioned as necessary as the current status of 
knowledge is inadequate and ill distributed, and does 
not permit the establishment of standards of what levels 
of concentration are safe for man. 

Finally, the questions of financing of research, the 
recruiting, training and mobilization of research 
workers is touched on. 

The distribution of this information has the objective 
of spreading the knowledge of the types of research 
now being pursued in this field, of stimulating needed 
activities and of disclosing possibilities of international 
co-operative action in this regard. 

The next step which is now in preparation is to 
enquire further as to individual investigations ana 
investigators so engaged. Another possibility is to 
have competent technical consultants visit some or all 
of these institutions for the purpose of assessing more 
closely the possibilities of co-operative research and the 
specific types and topics which are likely to be necessary 
end practicable. 

With wide distribution of information collected in 
such ways, it is possible for co-operative research 10 
proceed without further stimulation or other action on 
the international level. 

In a similar way, the World Health Organization is 
active in the co-ordination of international aspects of 
sanitary research, for example on drinking water 
quality and methods of analysis on a global scale and 
on water pollution in Europe. In the latter instance, 
it works in collaboration with several other international 
organizations, notably the Food and Agriculture 
Organization and the United Nations’ Economic 
Commission for Europe. 

At the present time, this is the stage to which the 
Organization is prepared to act with respect to air 
pollution research, but further studies of the problem 
may lead to a decision on the part of this Organization 
to regard this particular field as worthy as one in which 
it would undertake further measures ‘‘ to enhance the 
international effort to acquire new knowledge for 
combatting still rampant mass disease ”’ 





*List of Organisations and Institutions in Europe reported to be 
interested or active in research on the public health aspects of 
air pollution, classified according to country, based on a 
questionnaire addressed to all governments of Member States 
of the European Region of the World Health Organisation 
dated May 6, 1959. 


Research Mobilization 

The question of international co-operative research 
is not entirely new or unexplored even in the field of 
air pollution. The assembling of data gathered over 
large areas is shown to be feasible in such aspects of 
this field as in meteorology and in the airborne can- 
taminants. In those countries} which cover large 
areas of the globe, networks of stations have been 
established to detect atmospheric contaminants, not 
only those resulting from radioactive fallout but also 
other particulate matter. 

For example, a network of some 80 chemical 
sampling stations 4 now covers all of north-west Europe. 
This particular scheme originated with the Royal 
Agricultural College of Sweden and in 1954 an informal 
international agreement was reached at Stockholm by 
which the sampling and the study of the chemical 
composition of air and rain-water is done in a network 
extending over all Scandinavia, Great Britain, the 
Netherlands, Belgium and a part of Germany. The 
data from these networks are published regularly in 
Tellus, a quarterly journal of geophysics in Stockholm. 

In a recent documents on a study and plan for an 
intensified WHO medical research programme. the 
existence of central national research organizations in 
some 30 countries of the world is pointed out as well 
as their function to provide guidance and support to 
the national research effort, without impairing the 
indispensible freedom of the individua! investigator. 

However, it is also recognized in this document that 
there remain research problems which cannot be 
solved within the national boundaries of any one 
country. Some air pollution research is of this 
character. Some of these problems require exploration 
in particular geographic areas, under varying climatic 
and meteorological conditions, among populations of 
varying or particular conditions of living, and with 
varying industries or other sources. ‘Thus, co-ordinated 
and co-operative research in differing parts of the 
world to yield comparable results, international team- 
work to pool talent, and better exchange of knowledge 
to expedite scientific progress are essential if gaps in 
knowledge are to be filled. For this, initiation by such 
international organizations as the World Health 
Organization is increasingly recognized as one of their 
proper functions. 

In an approach to this, the European Office of the 
World Health Organization, in accordance with a 
basic principle of WHO’s work to operate through 
existing national organizations, has requested and has 
secured from a number of governments of its Member 
States information on the investigators and investiga- 
tions now being carried on in European countries in 
both fundamental and applied research on the public 
health aspects of air pollution and its control. The 
organizations and institutions which have _ been 
reported as carrying on such studies are listed in the 
Annex to this paper*. 
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THE EMISSION OF OXIDES 


OF SULPHUR 


FROM DOMESTIC APPLIANCES. 
L. W. ANDREW, Director, Watson House Centre, The Gas Council, Great Britain 


SUMMARY: The paper deals with the 
effect on sulphur dioxide emission of using 
gas and coke in place of other fuels, 
particularly bituminous coal. The emis- 
sion of sulphur from different fuels are 
compared. Coke fires, owing to greater 
efficiency, give off less sulphur dioxide 
than coal fires. Improvements in gas 
appliances and tariffs are making gas 
heating a more attractive proposition. 
Use of gas reduces sulphur dioxide 
emission a hundred times. Further 
reductions are expected from gas which 
is even more sulphur free. 


The overriding significance of atmospheric pollution 
from the domestic open coal fire has been discussed 
many times; also the total emission of oxides of sulphur 
to the atmosphere from all fuels. This note is limited 
to the effect on sulphur oxide emission of using gas 
and coke for domestic purposes in place of other fuels, 
particularly bituminous coal. Although reference is 
only made to the relative proportions of oxides of 
sulphur produced by the combustion of coal, coke 
and gas, it is essential to remember that this is only 
one aspect of air pollution. Any oxides of sulphur 
are much more deleterious to human health and more 
active in corrosion of materials when associated with 
solid particles such as smoke or ash. ‘These solid 
particles not only provide a harmful vehicle but it 
seems likely that they aid the oxidation of sulphur 
dioxide to sulphur trioxide and it is the sulphur 
troxide which is particularly active. 

A first approach is to consider the gross sulphur 
content of different fuels, expressed on a common 
basis of grains of sulphur per gross therm. ‘Then, the 
practical efficiency of utilization must be taken into 
account in order to obtain a comparative figure of 
the emission of oxides of sulphur if an open coal fire 
were replaced by coke or by gas providing an equi- 
valent heat service. 

Table I is a summary of information available of 
the sulphur content of the various fuels expressed in 
grains of sulphur per gross therm. 

It will be noted that the sulphur content of coke is 
very similar to that of coal, from which it was produced, 
and the value for gas is about one-thirtieth on this 
gross basis. 


In smoke control areas, the major contribution to 
the reduction of air pollution will be the replacement 
of the open coal fire or the open coal fire with back 
boiler or the kitchen range by a coke burning appliance 
or by a gas fire, gas water heater and gas cooker as 
required to give equivalent service. If the open coal 
fire in the living room is replaced by a gas fire it 
should be of the high efficiency convector type, as a 
high efficiency fire is necessary for gas to compete 
in running cost with an open solid fuel fire. 

Coke is the most readily available solid smokeless 
fuel in quantity at a price advantageous to the user, 
for a given heat service, compared with coal. 

Improvements in gas appliance efficiency, changes 
in gas prices in relation to solid fuel and above all 
new gas tariffs have however more and more made a 
convector gas fire economically attractive for living- 
room heating. Such appliances are higher in capital 
cost than open coke fires but must be considered 
seriously as a long-term heating policy. 

As far as fuel oil and kerosene are concerned, a 
different type of heating from the open fire is intro- 
duced, but the comparison with gas either for flueless 
heating with kerosene or for central heating or for 
warm air heating can reasonably be considered on the 
basis of the gross sulphur content of the fuel already 
quoted. 

The most important practical case is the comparison 
of like with lke when the radiant fire is being con- 
sidered. 

Comparisons of practical efficiencies are difficult to 
assess with accuracy as it is not sufficient to compare 
the bench efficiency of one appliance with another. 
On the one hand gas shows a substantial gain in 
practical efficiency compared with solid fuel not only 
on the basis of a higher thermal efficiency but also 
owing to its greater flexibility under the intermittent 
conditions of heating obtaining in this country; on 
the other hand, a high efficiency appliance must be 
used for gas with a satisfactory tariff or the standard 
of heating obtained in practice might be affected by 
economic considerations. The following figures are 
taken as the best estimates available from bench 
thermal efficiencies and field trials, both inside the 
industry and by outside authorities. It is assumed 
that the ventilation rate in a living-room with an open 
coal fire will be something like 7,500 cu ft/hr, or 
4,000 cu ft/hr from a convector open fire with restricted 








Table I 
Per cent S by weight Grains | Per cent S 
Fuel therm emitted as oxides 
Spread Average 
Coal ]-21 1-51, 3,5 850 803 
0-5—46 
Coke : ]—21, 3 1:5 9007 803 
Anthracite... — 13 4504 803 
Town Gass .:: a 0:038—-0:075 0-056 30 100 
Fuel Oil (Heavy) .. 2-42 3 1,1004 100 
Diesel Oil ... x — 0-94 3004 100 
Kerosene 0-04—0-084 0-06 214 100 
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flue, or 3,000 cu ft/hr from a high efficiency convecior 
gas fire with controlled ventilation. ‘Table II gives 
the fuel equivalent used in terms of 1 ton of coal on 
an open coal fire for a similar heat service in practice 
for the main living-room heating of a house. 

Taking these figures for the practical equivalent in 
use, the following ‘Table III compares the emission 
of oxides of sulphur. In the Table an average figure 
is taken for coal and coke of 850 grains of sulphur per 
therm, and for gas 30 grains per therm. 

It has been assumed so far that all the sulphur in 
all the fuels is converted to sulphur dioxide on com- 
bustion, whereas some is burnt directly to sulphur 
trioxide. It has not, however, been possible to find 
reliable evidence of this proportion although sulphur 
dioxide undoubtedly predominates very largely, figures 
quoted are as high as 60/1. It may well be that further 
work on this aspect is desirable as preliminary work 
has shown that the proportion of sulphur trioxide can 
be affected by the design of the combustion chamber 
and the control of air to it. 

Coke does not give smoke and does give some 
reduction in oxides of sulphur compared with coal 
due to higher utilization efficiency. The sulphur 
content from the combustion of town gas at the moment 
is so small that any changeover to gas would be a 
major contribution to sulphur reduction in_ the 
atmosphere; e.g. about 80 gas fires give the same total 
output of oxides of sulphur as one open coal fire. 
Such a changeover from solid fuel to gas for the main 


. domestic heating services is in line with recent develop- . 


ments in gas manufacture and appliance design. 

It should also be noted that the sulphur content of 
town gas has been progressively reduced over the 
years, and it is the intention to bring this value down 
to well under 15 grains per therm, 1.e. half the present 
average value. This reduction in sulphur content is 
not being done in the interests of atmospheric pollution 
but in order to simplify the design and maintenance 
of gas appliances. It is also important that the tendency 
of future gas supply is to increase the proportion of 
gas in relation to coke, and also to introduce gas making 
processes, e.g. from refinery gas and from methane, 
which not only produce a virtually sulphur-free gas 
but avoid any appreciable emission of oxides of sulphur 
on the gas works. 
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Table II 
Quantity of Fuel Gross 
Fuel Appliance Equivalent to Therms 
1 ton of Coal 

Coal Stool.bottom grate 20 cwts 280 
Coal Convector open fire 14 cwts 200 
Coke Approved open fire 15 cwts 200 
Coke Convector open fire 11 cwts 150 
Gas High efficiency convector fire 85 therms 85 


Table Ill 


Appliance 


Similar Service 


Ratio of production 
of oxides of sulphur 








Open coal fire 

Convector open coal fire 

Coke open fire 

Coke convector open fire 
Gas—high efficiency convector fire 
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MORBIDITY AND MORTALITY FROM BRONCHITIS IN 
SHEFFIELD IN FOUR PERIODS OF SEVERE AIR POLLUTION 


MARJORIE CLIFTON, M.D., DAVID KERRIDGE, B.Sc.. JOHN PEMBERTON, M.D., 

MAING... DP... WINIFRED MOULDS, BSc :ond J kh. DONOGHUE, B-Sc:,: Medical 

Research Council Group for Epidemiological Research on Respiratory Diseases (Air Pollution), University 
of Sheffield, Great Britain 


SUMMARY: Bronchitis sickness certifi- 
cates were used as a source of information 
on morbidity from _ bronchitis. They 
showed rapid and consistent increases 
during periods of increased air pollution. 
Bronchitis deaths are less satisfactory as 
an index of the effect of a smog on health. 
The sickness certificates have shown their 
value as a research tool. 


In October 1956 the Medical Research Council set 
up a Research Group at Sheffield University under 
the direction of Dr. (now Professor) John Pemberton 
to study respiratory disease in Sheffield in relation to 
air pollution. 

Information about morbidity from _ respiratory 
disease was obtained from sickness certificates by 
courtesy of the Ministry of Pensions and National 
Insurance and the managers of their local offices. 
Certain information about sickness certificates relating 
to bronchitis was given without infringing the con- 
fidential nature of these documents. This source of 
information about respiratory morbidity, by means of 
which day-to-day changes in the numbers. of 
‘“first certificates’’ for bronchitis could be related 
to changes in air pollution and in the weather, had 
not hitherto been used. Death certificates in which 
bronchitis was given as the underlying cause were 
also analysed so that a similar comparison could be 
made. 

Air pollution readings for this study were obtained 
from a single sampling instrument in the city centre 
which, unlike most of the other twenty-nine instru- 
ments in use, is changed daily, including Sundays. It 
is one of eight operated by the local authority and is 
the standard volumetric type recommended by the 
Department of Scientific and Industrial Research, 
using 2 in. filters. The values given are those for the 
24 hours from 10 a.m. on the date stated. 

The figures for temperature used here are those for 
the minimum temperature in the 24 hours from 9 a.m. 
on the date stated, and were provided by the city’s 
weather office at Weston Park, about half a mile from 
the city centre. 

In the analysis of the bronchitis sickness certificates, 
it was considered that prolonged illness was more 
likely to occur in persons already susceptible by 
reason of chronic bronchitis, and therefore a separate 
analysis was made of those lasting less than three 
weeks, which would probably represent the experience 
of the healthier section of the community. These 
shorter illnesses have been used in this paper. ‘The 
complete figures will be published later. 

Owing to a marked weekly cycle in the numbers of 
these certificates, which are numerous on Mondays 
because they are hardly ever issued on Sundays, and 
much fewer on Thursdays and Fridays, comparison 
of the crude figures gives no clear indication of any 
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real changes from one day to the next. If, however, 
the basic weekly pattern is established, the actual 
number on any one day can be compared with the 
average for that day and the resulting ratios will give 
a more accurate picture of day-to-day changes. The 
l6ngest continuous period for which data from these 
certificates was available was seventy weeks, covering 
two winters and the intervening summer. ‘The average 
number of “‘first certificates” for each day of the week 
for this period was calculated. These are the “‘expected 
numbers” quoted in the tables. They do not take into 
account the seasonal variations about this average, 
nor the differences which occur between one winter 
and the next. 

This paper is concerned chiefly with the four typical, 
severe “‘smog’’ episodes which occurred during the 
period studied (November 1956 to January 1959 in- 
clusive). As far as the less severe peaks of pollution 
were concerned, it can be stated that after allowing 
for seasonal differences in the general level of sickness 
the majority were associated with an increase in 
bronchitis sickness certificates and some with an 
increase in deaths from bronchitis. In Tables I to IV 
results are given for each of the four “‘smog”’ periods. 
Since deaths from bronchitis were very few, a five-day 
moving average was calculated to smooth out random 
variations. Figs. 1 and 2 illustrate the results given in 
the tables. 

In every case the rise in smoke concentration was 
proportionately greater than the rise in sulphur 
dioxide. The temperature fell to below freezing point 
during each smog; but low temperatures without 
increased pollution were never accompanied by large 
increases in morbidity or mortality from bronchitis. 

Bronchitis sickness certificates were found to increase 
in numbers for a few days immediately after the 
Christmas holiday each year, by an amount which 
almost exactly compensated for the decreased numbers 
sent in during the previous three weeks. Apart from 
these few days each year, bronchitis sickness certificates 
never rose to the levels reached during the four smog 
periods. In each of these the ratio rose to more than 


twice the expected number, a sharp rise occurring on 


the day after the onset of the smog in two cases and 
on the next day in the other two. A further sharp rise 
followed, even in the November 1956 period when 
pollution had returned to normal by the third day. 
In January 1959 a day intervened before the second 
rise, probably because the level of pollution fell after 
the first day and then rose again to a peak on the 
fourth day. There was a rapid return to normal 
numbers of certificates when the smog periods ended. 

In all but the first smog the 5-day averages of 
bronchitis deaths increased in very much the same 
way as the sickness certificates, though they remained 
up a little longer. In November 1956 the smog was 
preceded by a sharp increase in bronchitis deaths and 
in this case there was a fall in the number of deaths 
during the fog. 
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Bronchitis sickness certificates, used as an index of 
morbidity from bronchitis in the general population, 
showed rapid and consistent increases during periods 
of increased air pollution. It will be possible to deter- 
mine the actual numbers of working days lost on each 
occasion and to compare this with other causes of 
sickness absence. Bronchitis deaths are less satisfactory 


as an index of the effect of a smog on health because 
there are so few of them in one day in any one city; 
also they rise to similar levels on occasions when there 
is no pollution. The sickness certificates have shown 
their value as a research tool and it is hoped that they 
may be used to good effect in other studies. 


Table I 


Air Pollution, Temperature and Bronchitis Morbidity and Mortality in Sheffield 
from 16th-24th November, 1956 





















































Day F S Ss M si W i F S 
Date: November 1956 16 17 18 19 20 2 ED 23 24 © 
Smoke (city centre) mg./100 cu. m. Mey 40 40 18 iy, 115 161 yl =) 
SO, (city centre) p.p. 100 million 18 24 ae Z2 15 40 45 28 18 
Minimum Temperature °F. a2 45 40 39 38 Ze 30 35 39 
BRONCHITIS SICKNESS CERTIFICATES 
(Duration under 3 weeks) 
No. of onsets per day... she ae 15 16 — — ya 19 25 38 26 
Expected number (average over 70 wks.) 12 17 — 37 20 16 13 12 17 
Ratio of observed/expected numbers [+3 1-0 -— eZ 4 te? Biss 2°8 1*5 
BroncuitTis DEATHS 
Actual numbers ... 4 - 2 3 2 — l _ 
5-day moving average 1-4 1-8 Wed [+4 1-6 Wes | 0:8 0-6 1-0 
| 
Table II 
Air Pollution, Temperature and Bronchitis Morbidity and Mortality in Sheffield 
from 14th-24th December, 1956 
Day F S Ss M ae W ie F S 5 M 
Date: December 1956 14 1 16 17 18 19 20 zt 22 ZS 24 
Smoke (city centre) 10 10 16 18 38 107 125 163 101 15 16 
mg./100 cu. m. 
SO)? (city centre) 22 [9 15 Zi 27 39 4] 48 29 22 20 
p-p. 100 million 
Minimum Temperature °F AD, 43 40 39 39 34 Zo ae) 39 33 30 
BRONCHITIS SICKNESS CER- 
TIFICATES (duration under 3 
weeks) 
No. of onsets per day 6 1] — 20 12 12 | a2 22 a 28 
Expected number (aver- 12 17 — 37 20 16 13 E2 by, — 37 
age over 70 weeks) 
Ratio of observed/ex- 0-5 0-7 a 0-5 0-6 0-7 13 2°] 1-3 ~—— 0-8 
pected number 
Broncuitis DEATHS 
Actual numbers... — — 2 — l 2 ) 4 2 3 
5-day moving average ... | 1-2 0:8 0:6 1-0 1-2 1-4 1-8 2°4 2°6 2:6 2°4 





Table ITI 


Air Pollution, Temperature and Bronchitis Morbidity and Mortality in Sheffield 
from 21st-29th November, 1958 





























Day F S S M ea W a F S 
Date: November 1958 Oe A Re aoe er ey ee ee 
Smoke (city centre) mg./100 cu.m. ... | 22 62 AG 64s.) 155.) 290 1 big. | M4 | 35 
S@> (city centre) p.p, 160 million ae. @ 98 OS Goll arke GO sec. 18 
Minimum Temperature °F. es aren ee 4] 40 48 3] 32 37 32 By 


BRONCHITIS SICKNESS CERTIFICATES 
(duration under 3 weeks) 





No. of onsets per day... 9 10 — 49 ra 26 oath 33 29 
Expected number (average over 70 wks. :) 12 17 — o7 20 16 13 12 [7 
Ratio of observed/expected numbers ... | 0:8 0:6 — hes 1-4 1-6 2-4 2:9 1-5 
BRONCHITIS DEATHS 
Actual numbers ... oat =a ar 2 — I — = 2 2 l s) 
5-day moving average ... = Sollee 1-0 0-6 0-6 1-0 1-0 2-0 2°6 22 
Table IV 


Air Pollution, Temperature and Bronchitis Morbidity and Mortality in Sheffield 
from 24th-3lst January, 1959 












































Day S S M a WwW a F S 
Pages [aaa a1959 rab ck fo ok ae oa 
Smoke (city centre) mg./100 cu. m. ae We 58 Ways 61 : 95 159 145 2d res) 
SO2 (city centre) p.p. 100 million... on sys 40 28 28 oH) 62 oF 18 18 
Minimum Temperature °F. ix sae a 29 26 29 30 Sy 39 36 30 


BRONCHITIS SICKNESS CERTIFICATES 
(duration under 3 weeks) 


No. of onsets per day... 8 li — 3d 29 Ms 22 26 28 

Expected number (average over 70 weeks) Keg iy — 37 20 16 (if) 12 17 

Ratio of observed/expected numbers... Bre ees — 1-0 Ie5 tee) Pid 222 lee 
BRONCHITIS DEATHS 

Actual numbers ... she <3 os ae ] 2 = ] 3 »; 3 

5-day moving average ... Bis bos ree DED 0-8 eZ [2 1-8 1-8 1-8 1-8 
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BRONCHITIS 
DEATHS 2 
FIVE -DAY 
MOVING ! 
AVERAGE 
e—8 50 
3.0 $©2 
BRONCHITIS = 
SICKNESS | 
CERTIFICATES, Ako i 
° million 
DURATION 
UNDER 3 WKS. 
2. 5 150 
RATIO OF MIN. 
OBSERVED TO | TEMP 
EXPECTED , « a ; 
NUMBERS 
of | SMOKE 
Oo===D eer eee 
\. 3 
mg./oo m? 
‘e as ss 16 18 20222 24 \4 16 18 2022 24 
NOVEMBER 1956 DECEMBER 1956 
Fig. 1. Air pollution, temperature and bronchitis mor- 
bidity and mortality in Sheffield during “‘smog’’ periods 
in November and December 1956. The upper and lower 
histograms represent respectively sulphur dioxide and 
smoke values at the city centre, and minimum tempera- 
tures are shown by a dotted line. Solid circles show 
deaths from bronchitis as a 5-day moving average and 
open circles the ratio of observed to expected numbers of 
bronchitis sickness certificates for a given day. Since no 
certificates are issued on Sundays these have been given the 
same value as the Monday following and the two days 
have been linked by a double line. 
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Fig. 2. Air pollution, temperature and bronchitis mor- 
bidity and mortality in Sheffield during ‘‘smog’’ periods 
in November 1958 and January 1959. (All symbols as 
in Fig. 1.) 
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RESEARCH ON DAMAGE TO VEGETATION FROM 
AIR POLLUTION AT THE UNIVERSITY OF CALIFORNIA, 


RIVERSIDE 
ELLIS F. DARLEY, Associate Plant Pathologist, University of California, United States of America. 


SUMMARY: The research is directed to 
the study of air pollution effects on agri- 
cultural crops, methods of reducing plant 
damage, and identification of phytotoxi- 
cants. The instrumentation used and the 
pollutants being studied are listed. 
Experiments are designed to determine the 
range of plants injured; symptoms of such 
injury and the time concentration levels 
required; effects on plant growth of both 
lethal and sub-lethal; the nature of toxic 
action and identification of the phytotoxic- 
ants where these are not known. 


Research in air pollution at the University of 
California Citrus Experiment Station at Riverside is 
directed to the study of its effect on agricultural crops, 
methods of reducing plant damage and identification of 
phytotoxicants. The relation of plant damage to eye 
irritation from certain pollutants is also being studied. 
Investigations are organized under an interdepart- 
mental Air Pollution Research Committee with staff 
from the four departments of Horticulture, Plant 
Biochemistry, Plant Pathology, and Soils and Plant 
Nutrition participating. The work of these researchers 
is co-ordinated with that of the Agricultural Extension 
Service who conduct a statewide survey to determine 
the location, nature, and extent of plant damage. 

The programme is supported in the main by 
University budget appropriations and, in part, by 
grants and gifts from growers, local and _ federal 
agencies, and certain industrial groups. 

Staff of William E. Scott and Associates, Perkasie, 
Pa., under contract with the American Petroleum 
Institute, are also co-operating at Riverside with 
special emphasis on a study of the chemical reactions 
in polluted atmospheres to determine the identity of 
as yet unknown phototoxicants and eye irritants. 

Facilities for investigation include two glasshouses 
for growing of experimental plant material and 15 
glass walled (using natural light) or solid walled (using 
artificial light) fumigation spaces varying in volume 
from 16 cubic feet to approximately 3,000 cubic feet. 
These facilities are air conditioned and the air they 
receive is filtered through activated carbon to remove 
pollutants. Fumigations are conducted under dynamic 
air flow systems, the fumigants being added in known 
volumes to the clean air supply. 

Special instrumentation used are long path infra-red 
spectroscopy, conventional and time-of-flight mass 
spectroscopy, nuclear magnetic resonance and electron 
paramagnetic resonance spectroscopy, gas chromato- 
graphy, and automatic recorders for oxidants, ozone, 
oxides of nitrogen, sulphur dioxide, and carbon 
monoxide. 

The pollutants being studied are gaseous in nature 
and include oxidants, oxone, fluorides, ethylene and 
other low molecular weight hydrocarbons, and sulphur 
dioxide. These are the most important phytotoxic 
pollutants in California as determined by extensive 
research on identification and characterization of the 
phytotoxicants on a variety of plants both in controlled 
fumigation experiments and in the field, coupled with 
air measurements made by county and state agencies. 

Experiments with the above materials are designed 


to determine the range of plants injured; symptoms of 
such injury and the time-concentration levels required ; 
effects on plant growth of both lethal and sub-lethal 
concentrations; the nature of toxic action as shown by 
changes in tissues and cell physiology, enxyme systems, 
and related studies; and to identify the phytotoxicants 
where these are not known. 

The term oxidants is applied to those toxicants, as 
yet unidentified, produced from the photochemical 
reactions of oxides of nitrogen and organic materials, 
principally hydrocarbons. Relatively strong oxidizing 
ability is a common chemical property. Ozone is also 
a product of these reactions, but because it is identifi- 
able, does not irritate eyes while oxidants do, and 
some of its effects on plants differ from the effects of 
oxidants, it is not included in the class of oxidants. 
The latter term is reserved, for the moment, for those 
phytotoxicants that have not been identified. Oxidants 
and ozone are not related to specific sources. ‘Their 
formation depends on emissions from a multitude of 
combustion processes, the principal one being auto 
exhaust. 

Oxidants cause characteristic bronze or silver mark- 
ings to the under leaf surface of many vegetable crops. 
Ozone causes a flecking, stippling, or bleaching of the 
upper leaf surface of many plants and can be dis- 
tinguished from oxidant damage. Other harnful 
effects from both pollutants include suppression of 
plant growth, leaf abscission, reductions in rate of 
water uptake and photosynthetic activity, and increases 
in respiration rate and cell wall permeability. 

Oxidant and ozone damage can be prevented 
experimentally with dithiocarbamates and_ other 
antioxidizing materials applied as dusts to the foliage 
and by vitamin C applied as foliage sprays or included 
in nutrient solutions. Protection from the former 
treatment is localized and is obtained only when dusts 
are applied to the lower leaf surface, while that 
obtained from vitamin C treatment is systemic. 

Oxidants have long been characteristic of air 
pollution in the Los Angeles area. Surveys reveal, 
however, that oxidant-type plant damage is no longer 
confined sto southern California, but is now found in 
the San Francisco Bay Region and in the great Central 
Valley. 

Damage from fluorides is related to specific industrial 
sources of air pollution. ‘Tan to brown necrotic leaf 
margins are typical of injury to several plants. Studies 
on citrus have shown that exposure to hydrogen 
fluoride gas at a few parts per billion for several 
months suppresses growth, stimulates leaf fall, reduces 
leaf size, and may cause chlorotic leaf marking. 

Ethylene is believed to be responsible for injury to 
flowers of orchids, roses, carnations and snapdragons 
in glass-houses in the Los Angeles and San Francisco 
Bay areas. ‘This gas is present in auto exhausts and 
may come, also, from the combustion of other organic 
fuels. Other low molecular weight hydrocarbons from 
combustion processes are also being studied for their 
effects on plants. 

Sulphur dioxide, perhaps the best known of air- 
borne phytotoxic agents, is not a problem to those 
industrial areas of California where adequate control 
devices have been installed. Citrus has been found to 
be very resistant to this gas. The reaction of several 
grape varieties is being studied. 
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AN ELECTRO-PRECIPITATOR FOR THE ASSESSMENT 


OF DOMESTIC SMOKE 
R. DICKINSON, B.Sc., and D. E. KIMBER, British Coal Utilization Research Association, 
Great Britain 


SUMMARY: The disadvantages of various 
traditional methods of measuring the 
smoke emission from domestic appliances 
are discussed. It is suggested that a more 
reliable measurement may be made by 
removing and directly weighing the whole 
of the smoke in the flue gases, and a 
suitably designed electro-precipitator is 
selected as the best instrument for this 
purpose. 

The factors affecting the design of such 
an instrument are discussed. There 
follows a description of the finished 
instrument, which is a single-stage, multi- 
tube precipitator of height 23 in., overall 
diameter 13 in., and weight approximately 
15 lb. It is capable of collecting all the 
smoke emitted from a charge of coal on 
a domestic appliance under normal 
operation. 


Introduction 

Since the passing of the Clean Air Act, the accurate 
measurement of domestic smoke emission has become 
necessary in order that standards may be set in auth- 
orized fuels and appliances for Smoke Control Areas. 
Although such properties as the toxicity and particle 
size distribution of the smoke particles play an impor- 
tant part in atmospheric pollution, the overriding 
factor is the actual weight of smoke discharged into 
the atmosphere. The authors, working in the Domestic 
Appliance Laboratories of the British Coal Utilization 
Research Association, have therefore concentrated 
their attention upon apparatus which enables domestic 
smoke emission to be assessed in gravimetric terms. 

In the past, reliance has been placed upon the use 
of inferential techniques for this purpose. It has either 
been assumed that the concentration of the smoke was 
proportional to its optical density, or that an assess- 
ment of the total weight of smoke could be obtained 
by withdrawing a relatively small sample of the flue 
gases, and measuring the weight of smoke contained 
therein. 


Neither of these methods is very reliable, however. ' 


The authors have recently shown that the ratio 
between optical density and concentration is far from 
constant for domestic smokes.1 Doubts must also be 
expressed regarding sampling technique, for a number 
of reasons. ‘The smoke emission from a domestic fire 
is too unsteady and of too short a duration after each 
refuel to be measured either by traversing the flue with 
a sampling probe or by selecting a single position in 
the chimney which will yield a representative sample. 
The probe itself may disturb the pattern of flow in the 
relatively narrow duct of the domestic chimney, 
introducing further errors. Moreover, both optical 
and sampling methods require continuous records of 
flue gas volume flow and temperature—measurements 
which are extremely difficult to make accurately with 
smoke-laden gases. 

It is clear that any method which would enable the 
smoke to be removed from the whole of the flue gases 
and its weight to be determined directly would 
eliminate the various difficulties encountered with the 
inferential methods discussed above. It was for this 
reason that the instrument described in this paper was 
developed. 


Design Considerations 

In electro-precipitation, the smoke particles passing 
through the instrument are charged by electrons 
generated in a corona discharge. Once charged, the 
move towards an earthed electrode under the action 
of a potential gradient. Charging and precipitation 
may take place either in two separate zones or in a 
single stage, in which case the electric field which 
causes the corona discharge is also used to effect the 
precipitation. This latter system, consisting essentially 
of an earthed tube or plates enclosing an elongated 
electrode maintained at a high potential, seemed more 
suitable for the present purpose, where simplicity of 
operation is a prime consideration. 

It has been shown2 3 4 that the number of particles 
precipitated (and hence efficiency) increases as an 
exponential function of the length of the tube and 
decreases similarly with increase in the velocity of 
the particles along the tube. Efficiency is also a func- 
tion of the difference between operating voltage and 
corona starting voltage. Thus, if either a wire or a rod 
is used, the diameter should be as small as possible to 
establish a corona at the lowest possible voltage. 

The nature of particles to be precipitated has an 
important though rather more complicated effect on 
efficiency. Particles of conducting material are more 
easily precipitated than non-conductors and large 
particles more readily than small. The dielectric 
properties also affect the behaviour of the particles 
after precipitation. Those which are conducting give 
up their charge on reaching the earthed surface, and 
are then retained by molecular forces. Non-con- 
ductors tend to remain charged and are thus in 
addition retained by electrical forces. 

In domestic smokes, particles with a wide range of 
conductivities are encountered. The distillation 
products emitted during the early stages of combustion 
of bituminous coals are insulators, but as combustion 
proceeds the particles become more conducting, cul- 
minating, towards the end of the emission, in particles 
of high carbon content, which are for the most part 
highly conducting. This cycle is one which greatly 
simplifies the problems of preventing re-entrainment, 
as the tars provide a tacky base upon which the con- 
ducting particles are held with considerable mechanical 
force. : 

Although many small precipitators have been 
designed for experimental purpose, the main applica- 
tions have been in the air conditioning and industrial 
fields, where robustness and long life, combined with 
a reasonably high efficiency, are of main importance. 
In designing the instrument now under consideration, 
other factors predominated. The first was that the 
instrument should maintain a very high efficiency over 
a wide range of conditions. In addition to having the 
best electrical design for high efficiency, it was necessary 
to ensure that the collecting surface should be large 
enough to hold all the smoke deposit. It was also 
essential that the complete instrument should be light 
enough for changes in the weight of between one and 
two ounces to be measured with an accuracy of 2-4%. 
In addition the instrument had to be as robust as 
possible, convenient to handle and easily cleaned. 


Preliminary Investigations 
Although the theoretical factors outlined in the 
previous section gave some general guidance, uncer- 
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tainty about the dielectric properties and size distribu- 
tion of the smoke particles made it necessary to conduct 
a series of practical investigations before the final 
instrument could be constructed. 
Basic Arrangement 

First, various arrangements of electrodes and earthed 
surfaces were investigated. From these investigations, 
it quickly became apparent that the only arrangement 
which would provide sufficient surface area was a nest 
of tubes, each having an electrode in the form of a wire 
along its vertical axis. 
Electrodes 

Theory suggests that the charged electrode should 
be of such dimensions as to promote corona discharge 
at the lowest possible voltage. This can be achieved 
either by using an electrode having sharp edges or 
alternatively, if a plain wire or rod is used, by one 
having the smallest practicable diameter. A series of 
investigations in which samples of flue gases were 
drawn through single-tube precipitators confirmed that 
the wire forming the charged electrode had an impor- 
tant bearing upon efficiency. Various forms of 
electrodes were investigated, including wire spirals and 
twisted strip. It soon became apparent, however, that 
the most practical arrangement was a fine wire 
stretched along the axis of the tube. Experiments 
confirmed that the smaller the wire diameter, the 
more easily was precipitation effected. However, the 
mechanical strength of the wire, which had to be 
maintained under tension to prevent excessive vibra- 
tion, limited the diameter to approximately -006 in. 
To resist elongation, wire of fairly high tensile strength 
was necessary, and since ordinary steel wire was found 
to corrode rapidly, hard drawn stainless steel wire 
was used. 
Tube Dimension 

So far as efficiency of precipitation is concerned, 
tube diameter is relatively unimportant, provided that 
the operating potential can be increased to compensate 
for increases in diameter. Generally speaking, how- 
ever, the length of insulator is roughly proportional 
to the maximum potential to be used and if large tube 
diameters are employed, it is at the expense of the 
increased weight due to larger insulators. Moreover, 
for any given overall cross section, the greater the 
number of tubes, the greater is the area available to 
receive deposit. ‘Thus, to keep the weight and sizes 
of the insulators to a minimum and to provide a 
reasonable collecting area, a design based upon a tube 
diameter of 1-0—1-25 in. was chosen. 
Insulators 

Various materials were investigated before a suitable 
insulator was found. Commercially available insu- 
lators of the usual glazed ceramic material were too 
bulky to be used. Insulators were therefore made 
from several types of reinforced plastic. ‘These were 
found to be quite satisfactory until breakdown due to 
tracking occurred. After this, there was always a 
tendency for breakdown to occur again along the 
track made by the previous spark. However, a pro- 
prietary insulation material made from glass and mica 
was found which did not suffer from this defect. After 
tracking had occurred on this insulator, cleaning with 
a suitable solvent completely restored its normal 
properties. 


The Complete Instrument. Electro-precipitator 
with Hexagonal Tubes 
The best design of an instrument consisting of a 
nest of parallel tubes is obtained when the tubes are 
hexagonal in cross section. This enables them to be 
fitted together in a honeycombed formation, and 





Fig. 1 
makes it possible for the free area of the instrument to 
approximate to the overall cross sectional area, thus 
ensuring the least disturbance to the flow of gases. 
In addition, the close packing possible with hexagonal 
tubes gives a larger overall collecting area than that 
obtained with an instrument of the same external 
dimensions having tubes of circular cross section. 

Using hexagonal tube of 22 s.w.g. aluminium alloy 
having an external size of 1-2 in. across flats, it is 
possible to form a honeycomb consisting of 73 tubes 
with a circumscribing diameter of 13 in., as illustrated 
by the plan view of the tube assembly in Fig. 1. By 
utilizing the outside of some of the tubes as collecting 
surfaces, this assembly can be made up from 54 indi- 
vidual tubes. Where a tube is formed by the outside 
of six adjacent tubes, a 0-5 in. long spacer is inserted 
at each end to preserve the rigidity of the complete 
assembly. ‘The ends of the tubes are Argon-arc 
welded together, and the tube assembly is welded to 
flanged circular end-plates of 18 s.w.g. aluminium. 

Fig. 2 is a photograph of the complete precipitator. 
The stainless steel wires of 0-006 in. diameter which 
form the charged electrodes are spring-loaded and 
attached by hooks to a honeycomb-shaped aluminium 
framework at each end of the tube assembly. Each 
supporting frame is separated from the main structure 
by six cylindrical insulators 2 in. long x 4 in. diameter. 
Welded to a flange on the base plate is a 44 in. high 
18 s.w.g. aluminium skirt which guides the smoke from 
the chimney opening into the tube assembly. ‘To 
stiffen this skirt, there are two 0-25 in. swages at 
approximately 1-5 in. from each end. Six aluminium 
struts of 3 in. o.d. are positioned between the end 
plates near their outside edge, to preserve the rigidity 
of the structure. In the version of the precipitator 
illustrated, the centre tube is removable, so that smoke 
samples may be chemically analysed. The outside 
dimensions are 25 in. high x 13 in. diameter and the 
surface area available for collecting smoke is 36 sq. ft. 
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The complete instrument weighs only 15 Ib. 

It is extremely important to ensure accurate wire 
location, as the sparking potential is determined by 
the worst centred wire. This is achieved by using a 
wire-support frame made from 0-5 in. long sections 
of the hexagonal tube, welded together to form a 
honeycomb as shown in Fig. 3. Before welding, a 
flat is filed on the apexes of each hexagon so that when 
they are assembled, small holes are formed at their 
points of juncture, through which the wire-support 
hooks can be passed. The frame is then mounted so 
that the vertical axis of each tube is in line with the 
corresponding hook. The frame is attached to the 
insulators by angle brackets and slotted fixing holes 
allow adjustment of the assembly for final wire 
centring. ‘The position of the top frame when attached 
to the precipitator may be seen on Fig. 2: In this 
version there is a circular hole of diameter 1? in. in 
the frame, carrying a movable hook support, which 
permits the removal of the sampling tube. 

The lower wire support frame is identical in design, 
but in this case aluminium cups are attached in place 
of the angle brackets. The insulators, which are of 
the same dimensions as the upper ones, are a pushfit 
into these cups, and are brought out through holes 





in the skirt to fit into similar cups held in 18 in. s.w.g. 
aluminium brackets. The bottom insulators are 
exposed to dirty gases and unless precautions are taken 
they quickly become coated with a deposit, which may 
lead to electrical breakdown. For this reason, the 
insulators are made to protrude from the holes in the 
skirt, so that for most of their length they are out of 
the flue gas stream. Further, the base of the precipi- 
tator is maintained under slight suction, and the air 
flow in through the holes prevents any appreciable 
deposition. The lower wire support frame is inside 
the skirt and is not visible in Fig. 2, but four of the 
six insulators protruding through the holes in the skirt 
and attached to the supporting brackets may be seen. 


Performance 


By examination of the flue gases emerging from the 
precipitator, the authors have showns that it is capable 
of removing more than 97% of the smoke from a 
charge of coal on a domestic appliance under normal 
operation. It is therefore an ideal standard of refer- 
ence for the gravimetric measurements of domestic 
smoke. 

Some measurements of the smoke emission from a 
typical bituminous coal will be described in a paper 
later in the Conference, together with the method of 
using the precipitator and the high voltage, cleaning 
and weighing equipment which have been developed 
for its efficient operation. 
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SOME MEASUREMENTS OF THE SMOKE EMISSION FROM DOMESTIC 
APPLIANCES 


R. DICKINSON, B.Sc., and D. E. KIMBER, British Coal Utilization Research Association, Great Britain 


SUMMARY: The smoke emission from a 
number of domestic appliances has been 
investigated under various conditions, 
using a recently developed electro-pre- 
cipitator which collects more than 97 per 
cent of the smoke. A typical inset open 
appliance and bituminous coal have been 
chosen as standards for the purposes of 
comparison. A full account is given of the 
mode of operation of the precipitator and 
tests are described which establish that 
combustion rate, method of refuel and 
appliance design all affect the percentage 
smoke emission. 


Introduction 

Various workers in the past have investigated smoke 
emission from domestic appliances. There has, 
however, been surprisingly little systematic work in 
this field, and when the electro-precipitator described 
in an earlier paper! of the Conference, was designed 
and proved, it was decided to use it to establish the 
smoke emission from various fuels and appliances. 
This work is still continuing and much remains to be 
done. The results quoted in this paper will, however, 
serve to illustrate how the new instrument can be 
applied to investigations into the ‘“‘smokiness’” of 
appliances and fuels. 


Appliances and Installation 
Selection of Typical Domestic Open Fire 

One of the problems which must be faced when 
legislating for smoke reduction is the degree of reduc- 
tion which is practicable and economically feasible. 
Before a figure can be placed on this, it is necessary to 
know the existing smoke emission. For this reason, one 
of the first uses of the precipitator was to establish what 
may be regarded as a norm for domestic smoke 
emission; the smoke evolved by a simple open fire 
burning bituminous coal. For this purpose an inset 
grate, chosen from the list of recommended appliances,2 
was selected together with an East Midland coal, 
Gedling ‘Top Hards, in Trebles size grading. This coal 
has a volatile content of 38:59 (D.M.F.) and is typical 
of a large proportion of the coal supplied on the 
domestic market. It has the further advantage of being 
the coal adopted as a standard for appliance testing.3 

The appliance was installed in a standard brick 
setting, conforming to @.P. 403 (1952). This, in turn, 
was surmounted by a 9 in. x 9 in. brick chimney 
terminating 15 ft. above hearth level. A wide ducting, 
situated vertically above the chimney, removed all the 
flue gases issuing from it. When the precipitator was 
not in position, slight suction was applied by a fan in 
the ducting. As there was a space of several inches 
between the top of the chimney and the bottom of the 
ducting, the effect of this suction on the natural flow 
up the chimney was negligible. 


Freestanding Convector Fire and Openable Stove 

For comparison with the tests on the simple open 
fire, experiments were also undertaken using a free- 
standing convector fire and an openable stove, both 
chosen from the list of recommended appliances.2 ‘The 
setting and fuel used were the same as those described 
in section 2.1 for the tests on the simple open fire. 


Experimental Procedure 


Refuelling Technique 

For the measurements with the simple open fire, 
two refuelling procedures were adopted. ‘The first was 
based upon the standard test procedure for domestic 
appliances,3 in which the fire must be refuelled to a 
predetermined level at 90-minute intervals. Thus, as 
burning rate increases, the weight of the refuel 
becomes. greater.,..In the second procedure, .an 
approximately constant refuel weight of 3-0—3-5 Ib. 
was employed, the time between refuels being varied 
according to burning rate. This second mode of 
operation was thought to be nearer to normal domestic 
practice. 

A series of measurements was made with each 
refuelling technique, covering a wide range of burning 
rates. In both series the fire was allowed to become 
well established before measurements commenced. 
The test period then consisted of four refuels, the 
precipitator being used to measure the smoke from 
two of these. 

For the tests with the convector fire and openable 
stove, measurements were made at a range of burning 
rates, using only the constant weight refuelling pro- 
cedure. All tests on the stove were carried out with its 
doors closed. 


Method of Operation of Precipitator 

Immediately before refuel of the fire, the precipitator 
was weighed on a modified commercial balance, 
capable of weighing up to 20 lb. with an accuracy of 
1 part in 10,000. It was then placed at the top of the 
chimney on a short metal ducting which increased the 
flue area to a circular section of 13 in. diameter with 
minimum disturbance to flow. A large cowl, connected 
to a ducting from the suction side of a fan, was drawn 
down over the instrument and a damper in this ducting 
was adjusted until the flue gas volume flow was 
restored to normal. The precipitator was then raised 
to a high operating potential (about 8kV) using a 
power unit with a rating of 40mA and 15kV, and the 
fire was ready for refuel. 

As soon as smoke emission had started, the operating 
potential of the precipitator was lowered momentarily 
until smoke was seen to be escaping from the instru- 
ment. The potential was then raised from between 
1 to 2kV above this level. Although this procedure 
was somewhat arbitrary and depended to some extent 
upon the experience of the operator, inspection of the 
precipitator at the end of the period of emission showed 
whether the top few inches of the tubes were clean and 
the precipitator was working at maximum efficiency. 

After smoke emission had ceased, the instrument 
was removed, allowed to cool to room temperature and 
re-weighed. The amount of smoke deposited was 
found by difference. ‘Two or three hours were usually 
allowed for cooling, the final weight being taken as 
that obtained when three readings at ten-minute 
intervals showed no difference. This procedure was 
necessary as the precipitator when first removed holds 
a relatively large volume of hot air which introduces 
an appreciable error into the measured weight of 
smoke. 

For the removal of the smoke deposit after weighing, 
two types of cleaning apparatus were necessary. ‘The 
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carbonaceous deposit produced after flames had 
broken through at the fuel bed was extremely flocculent, 
and under some conditions occurred in such volumes 
as almost to block the precipitator tubes. It had 
therefore to be removed after each test. For this 
purpose, a hose from the suction side of a fan was 
coupled to one end of the electro-precipitator by a 
linen connector. A high-pressure air jet was then 
directed down each tube in turn until the loosely 
adhering soot was all dislodged. 

The tarry products which constitute much of the 
smoke produced by domestic appliances presented a 
rather more difficult cleaning problem. Although it 
was found that deposits of this kind could be accumu- 
lated for a number of tests without hindering operation, 
the electrical performance of the precipitator was 
ultimately affected and the tarry material had to be 
removed. This was done by immersing the complete 
instrument in a solvent. Some difficulty was en- 
countered in finding a suitable solvent, but eventually 
a mixture of equal parts of Sextone B (monomethyl- 
cyclohexanol) and methyl alcohol was found to be 
completely satisfactory. Some care had to be taken, as 
prolonged immersion in the solvent led to corosion of 
the aluminium from which the instrument is con- 
structed. ‘The solvent itself is not corrosive, but was 
made so by the various deposits removed from the 
instrument. Hence, the worst’ of the deposit was 
removed by immersing the precipitator for about 10 
minutes in one lot of solvent, and the remainder was 
removed by immersion in relatively clean solvent for a 
_ further period of not less than 20 minutes. 


——:-—:— 1% hourly refuels, 
Refuels 30-35 Ib. 
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Fig.1. Inset Grate Variation of Smoke Emission with Burning 
Rate and Refuelling System. 

Results 


Inset Open Appliance. Variation of Smoke Emission with 
Burning Rate and Refuelling Technique 

The results from the two series of measurements on 
the smoke emission from the inset open appliance are 
shown in Fig. 1. Individual points are not shown, as 
they confuse the figure, but they are quoted elsewhere.* 
It will be seen that for both series of tests there is a 
marked variation of percentage smoke emission with 
the mean burning rate, although the curves are slightly 
different in shape for the two methods of operation. 

At higher burning rates the refuels for the 90-minute 
refuel tests are larger than those in the other series. 
It is to be expected, therefore, that the smoke emissions 
will be lower for the latter, as flames will break through 
the fuel bed before much distillation smoke has been 
emitted. This is confirmed by the results. At burning 
rates of less than 2 lb./h., where the 90-minute refuels 
are lower, a similar argument would lead to the con- 
clusion that the smoke emission for these tests should be 
the smaller. They are, on the contrary, significantly 
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Fig.2. Comparison for different Aprliances of Variatien in 
Smoke Emission with Burning Rate 


larger, and the explanation probably lies in the fact 
that in the 90-minute refuel tests at these burning rates, 
the combustion zone had not reached the top layer of 
the fuel bed when the refuel was made. Consequently, 
a relatively large weight of distillation smoke was 
emitted before the fuel bed had become sufficiently hot 
for flames to break through. Between the burning 
rates 2-1—2-2 lb./h. the two methods of refuel are 
identical and the two curves coincide. 


Variation of Smoke Emission with Appliance Design 

The results from the two test series using the free- 
standing convector fire and openable stove are com- 
pared in Fig. 2 with the constant refuel weight tests on 
the ordinary open fire. 

At low burning rates the smoke emission from all 
three appliances are very similar, being approximately 
5% at 1*5 Ib./h. As the burning rate imcreases, the 
smoke emission from the stove and convector fire tends 
to decrease rather more rapidly than that from the 
open fire; but at the highest burning rates employed 
the open fire and closed stove again have smoke 
emissions of the same order. The convector fire, 
however, has a slightly lower emission. 

For appliances like stoves and freestanding fires 
there is no such thing as a typical appliance, and it is 
possible that, had different appliances been used, 
different results would have been obtained. The 
similarity between the smoke emission from three such 
widely different appliances is, however, striking and 
does suggest that updraught combustion in domestic 
grates produces much the same amount of smoke 
irrespective of the conditions over the fuel bed. 


Conclusions 

Using the electro-precipitator developed in_ the 
Domestic Appliance Laboratories of the B.C.U.R.A., 
it has been possible to establish the level of smoke 
emission from conventional bituminous fuels in con- 
ventional appliances. Work is now in.hand upon other 
aspects of the problem—in particular a study of the 
variation in smoke emission with the volatile content 
of different fuels. Studies are also being made of the 
effect of various devices for reducing smoke emission. 

This new work has been greatly stimulated by the 
development of an instrument for the accurate gravi- 
metric measurement of domestic smoke, and the 
electro-precipitator is now being used for similar 
purposes in several other laboratories concerned with 
the problem of domestic smoke emission. 
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DOCUMENTATION OF AIR POLLUTION REQUIRES 
INTERNATIONAL CO-OPERATION 


R. HARTH and W. SEIDL, Verein Deutscher Ingenreure. Germany 


SUMMARY: The department for 
documentation of the Verein Deutscher 
Ingenieure has established a system of 
documentation of air pollution. A system 
of classification has been worked out and 
is described. An international exchange 
of documentation is suggested and steps 
towards such an exchange are outlined. 


Two years ago, the department for documentation 
of the Verein Deutscher Ingenieure (VDI) in Dussel- 
dorf established a special documentation on “ Air 
Pollution’. It is their task to compile material with 
an indication of the authorities used, covering the 
whole field of air pollution, and have it registered, 
so that it is possible to answer even very specialized 
inquiries. 

First it had been considered how the sphere of work 
was to be defined. Our documentation of air pollution 
is limited to such pollution which has actually an effect 
in a free atmosphere. Publications pertaining to such 
fields connected with air hygiene questions in factories, 
interiors, or underground in the mining industry, 
industrial hygiene and air conditioning, are only being 
taken into consideration in case they might be of 
importance for open air hygiene. We also think that 
radioactive air pollution does not belong to our field 
of activity. 

An efficient register of titles of publications requires 
a well divided classification. After several tests we 
have developed the following division :— 


0. General. 


1. Measuring technique, sampling procedure, and 
analytical methods. 


2. Emission, atmospheric diffusion and degree of air 
pollution. 


3. Effects of air pollution. 
4. Plants and processes to reduce air pollutions. 


5. Hygiene and sanitary technique, city planning 
and industrial-plant location. 

6. Economy, legal and administrative questions. 

A comprehensive subdivision and numerous common 
auxiliaries make it possible to characterize quite 
specifically the contents of each publication. 

A further significant feature of the classification 
system is the additional characterization of the types 
and sources of air pollution which were treated :— 


Types of Air Pollution 


A.1 Inorganic substances. 


A.2 Organic substances. 

A.3 Emission of special plants and processes. 

A.4 Smelling substances. 

A.5 Natural air pollutions, aerosols. 
Sources of Air Pollution 

@.1 Furnace and combustion. 

Q.2 Industry and trade. 

Q.3 Traffic. 

Q.4 Natural Sources. 


These divisions are again comprehensively sub- 
divided so that all papers on a certain component of 
air pollution or on the emissions of certain plants can 
immediately be seen from the register of tities. 

The titles taken from about 150 reviews are encoded 
according to description. An extract of the results is 
currently published in the review “‘ Staub ”’. 

The quantity of publications in the complex field 
of air pollution, particularly the great number of 
reviews issuing them, does, however, exceed the 
capacity of the smaller documentation offices. For a 
continuous and more or less complete selection of all 
results it is necessary to apply unusual means. How- 
ever, an international co-operation of national 
documentation offices would have a _ favourable 
influence on covering as much literature as possible, 
at reasonable expense. 

The ideal plan would be as follows: The national 
documentation offices of each country should peruse 
their own literature and extract the titles therefrom, 
and the results should be distributed via the central 
office amongst all parties concerned. Such an 
organization, however, can only be established step 
by step. This is the way we tried to work out:— 


1. First of all, those offices dealing with the 
documentation of air pollution, and which should 
be interested in international co-operation, will 
have to be discovered. 


2. By mutual exchange of ideas the field of activity 
to cover the documentation should be defined. 


3. A list of the most important reviews in the field 
should be established and the perusal and 
extraction of titles should be allotted to the 
various participants. Each country which is 
represented should extract the titles of its own 
literature. Literature from countries not repre- 
sented should be distributed by agreement. 


4. The organization of the exchange should depend 
upon the number of participants. In case there 
are only a few partners, a two-sided exchange of 
all of them with all of them would be possible. 
Since it is, however, desirable to get as many 
countries as possible to co-operate, the establish- 
ment of a central office would be appropriate. 


5. As to the manner of passing on the collected 
titles, detailed deliberations would be necessary 
in the following respect :— 


(a) Should only the lists of titles be exchanged, 
or titles with short summaries or descriptions, 
or titles with codes? (U.D.C.-numbers or 
own system ?) 


(b) Shall the titles be written consecutively or 
index cards? (What size?) 


(c) What language should be used for com- 
munication ? 


(d) What are the periods for the exchange? 
The VDI-Documentation Department would 
suggest: Exchange of titles with a short 
summary or descriptions on index cards at 
the international size of libraries (75 = 125 
mm), in German, English or French lan- 
guage, monthly issue. 
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CURRENT STATUS OF AIR POLLUTION RESEARCH IN THE 
UNITED STATES 


HARRY HEIMAN, B.S., M.D., Assistant Chief, Air Pollution Medical Programme, Washington, 


DG... and ARTHUR C. STERN, 


Robert A. Taft Sanitary Engineering Centre, Cincinnati, 


M.E., M.S., Chief, Air Pollution Engineering Research, 


Ohio, Department of Health, Education 


and Welfare, Public Health Service, U.S.A. 


SUMMARY: Air pollution research in the 
United States is substantial and is financed 
mainly by government funds. It has 
reached its present level only in the last 
three years. A great deal of effort is being 
concentrated on vehicular pollution as 
exemplified by Los Angeles “ smog” 
Work is also progressing on basic studies. 
A particular characteristic is degree of 
concern with analytical methodology. 
Intensive studies of health effects are being 
undertaken and are described. 


The air pollution research effort of the United 
States is substantial, is financed mainly by govern- 
mental funds, and is distributed among 11 govern- 
mental, 39 university, and 18 research institute and 
private laboratories. The total number of indepen- 
dent projects is approximately 140. Approximately 
350 full-time and 400 part-time workers are engaged in 
the total effort. The laboratory conducting the 
greatest number of projects is the Robert A. Taft 
Sanitary Engineering Centre of the United States 
Public Health Service. 

‘Our national air pollution research effort reached 
its present activity level only within the past three 
years, the big increment occurring after the enactment 
in mid-1955 of the Federal Air Pollution Research and 
Technical Assistance Act. To guide this effort, the 
United States Public Health Service, which is charged 
with the responsibility for administering the act and 
the research funds appropriated thereunder, held 
national air pollution research-planning seminars in 
1956 and 1958. In 1958 a general conference, attended 
by a thousand people, reported to the Nation the 
status of the problem and the steps being taken to cope 
with it. 

The major emphasis in air pollution research in the 
United States is on studies which relate to the type of 
air pollution exemplified by Los Angeles ‘“‘ smog.” 
Since many of the factors contributing to this type of 
air pollution are increasing in all large metropolitan 
areas in the United States, the results of this research 
will enhance our understanding of present and 
potential problems throughout the country. 


Automobile Exhaust 

The majority of these projects deal with the role of 
the automobile as a smog source. Studies on the 
design of both catalytic and noncatalytic afterburners 
for automobile exhaust gases and of induction type 
control devices are under way by the three largest 
United States automobile manufacturers and by private 
organizations specializing in combustion problems. 
Much of the actual research is being done at sites 
remote from our west coast. 

Because fuel composition and engine design, 
maintenance, and use pattern are all suspect as 
factors contributing to smog formation, the effects of 
these variables are now under study in a number of 
laboratories and by the automotive and petroleum 
industries, Several of these same groups are also 


assessing the effects of automobile and environmental 
variables—photochemical energy supply, reaction 
time and dilution—on eye irritation in human test 
groups, on plant, animal and bacterial life, on 
visibility reduction, and on the chemical substances 
present. It is axiomatic that these studies all have 
implicit in them intensive research on sampling, 
analytical, instrumental, and test methods. 

A corollary to this effort is current research emphasis 
on other hydrocarbon and nitrogen oxide sources, 
namely, solvent evaporation, petroleum refining, and 
the burning of fuel oil, natural gas, and several kinds 
of wastes. Included is intensive research on domestic, 
municipal and industrial type incinerators. 


Basic Study 


Despite our apparent preoccupation with Los 
Angeles smog, research of more direct benefit to cities 
elsewhere in the nation is not being neglected. We 
are making real progress in better understanding the 
role of meteorological and topographical variables in 
the accumulation of pollutants in community air, in 
our ability both to predict meteorological conditions 
conducive to excessive pollution, and to establish 
criteria for locating industrial zones and individual 
plants. 

Nor are we neglecting the fundamental research 
areas basic to the measurement of air pollution and 
to the design of control equipment. Research is under 
way on the fundamentals of the filtration and scrubbing 
of aerosols, on many facets of chemical analysis for 
pollutants, and on automatic instrumentation based 
on both physical and chemical methods. One of the 
characteristics of our air pollution research is the 
degree of concern with analytical methodology. 
Specific examples are new methods for inorganic 
compounds such as sulphur dioxide and hydrogen 
chloride, and techniques for the identification of 
organics, with particular reference to the polynuclear 
hydrocarbons. 

We have a National Air Sampling Network to 
provide basic data on air quality. A precipitation 
sampling and analytical scheme similar to that in 
Europe is undergoing field trial. A comprehensive 
air pollution survey of a community, similar to that 
conducted at Leicester, was completed earlier this 
year in Nashville, Tennessee. The findings are 
currently being analyzed. This study follows earlier 
ones completed in Louisville, Kentucky, and in the 
Detroit, Michigan, and Windsor, Ontario area, 
comprehensive reports on both of which have recently 
been published. 

There is little research under way on problems 
associated with the burning of coal. The principal 
studies are parallel investigations by a coal trade 
association and a governmental laboratory of the 
means of SO, removal from flue gas. The principal 
industrial groups sponsoring some air pollution research 
are the paper and pulp, phosphate rock, and steel 
industries, and the automobile and petroleum in- 
dustries previously mentioned. 
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Health Effects 


Broadly, two main courses of action are being 
pursued simultaneously in the health studies. ‘The 
first concerns morbidity and mortality statistics of 
communities to determine if aberrations in health 
patterns occur, and if they are related to air pollution. 
The second course is to define the biological or health 
effects of single and multiple known or suspected 
constituents of air pollution. ‘This dichotomy covers 
both the epidemiological and laboratory experimental 
areas of study. 

Working on the soundly based hypothesis, the irrita- 
tion of exposed membranous body surfaces is the most 
important biological effect of community air pollutants, 
we early began the search for evidence of lung function 
changes due to such irritation in both the experimental 
laboratory on animals and in the field among humans. 

In the area of epidemiology we have explored the 
following: 


1. The town of Donora, Pennsylvania, which had 
a severe episode of air pollution in 1948, has had 
its population re-studied recently to assess the 
current health status of the population in the 
light of the previous episode of a decade earlier; 


2. In another city, one in which coal smoke is the 
principal air pollutant, the health status of the 
population is being evaluated; 


3. Mortality records of a large number of cities 
have been correlated with each other, using a 
number of death causes selected as possibly 
related to irritant air pollution; 


4. Morbidity records of select large population 
groups are being studied in relation to place of 
residence, the latter being used as an index of 
air pollution degree. 


In contradistinction to these broad epidemiological 
studies, others are concentrated on specific diseases 
and disease groups. One set of such studies is con- 
cerned with the disease entity of “‘chronic bronchitis.” 
Another is concerned with ‘* bronchial asthma,”’ while 
a third group involves groups of patients suffering 
from defective lung function as a result of a multi- 
plicity of diseases of which pulmonary emphysema is 
outstanding. In all of these investigations the search 
is aimed to determine whether the clinical disease (or 
its sympton complex) is modified by existent air 
pollution. 


Animal Experimentation 


Studies of animals in laboratories are under way 
using two basic approaches: 


1. Known or suspected single or multiple air 
pollutants are examined to determine their 
effects upon animals; 


2. Animals are allowed to live out their lives 
exposed to the same kind and degree of air 
pollution to which humans are naturally exposed 
in select urban areas. 


In the first group of studies, major emphasis is 
given to pollutants which have their origin in the 
automotive vehicle. The major exception to this is 
the work on oxides of sulphur. 

Although the primary purpose of the animal experi- 
mental studies is to provide information on how to 
search for adverse health effects of air pollutants on 
humans, such studies also provide significant leads as 
to the mechanisms involved in the health effects. 
These latter areas of investigation must not be 
neglected, once they are uncovered, for they and - 
possibly they alone—may tell us of how to avoid the 


harm. Such apparent deviations from our main 
purpose may seem at times to lack purpose. ‘The 
result may, however, be of great ultimate value. Our 


studies of enzyme chemistry, of tissue (and cell) 
cultures and of allergen-production of single (and 
multiple) air pollutants all fall into this category. 


Cancer Studies 


The relationship between cancer and air pollution 
is being studied both epidemiologically and in the 
laboratory. Broad studies of human cancer frequency 
have already shown that lung cancer is more likely to 
occur in the large metropolitan areas than in rural 
areas. The intensity of urbanization and the intensity 
of air pollution are assumed to have generally parallel 
developments. ‘The validity of such a conclusion is 
being tested. 

Among the studies in this area of interest are how 
potential airborne carcinogens may cause lung cancer; 
the significance of the phenomenon (and desorption) 
of carcinogenic vapours on aerosols; the phenomenon 
of bronchial epithelial irritation; and the importance 
of bronchial epithelial metaplasia among humans. 

The final area of research concerning the medical 
aspects of air pollution, infectious diseases of the 
respiratory airways, is receiving only a moderate 
amount of attention at this time. 

The future direction of air pollution research in the 
United States will continue to be to provide the 
answers to the four fundamental questions: What is in 
the air? Where does it come from? What does it 
do? and, How can we control it? 
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SOME THOUGHTS ON INTERNATIONAL CO-OPERATION IN 
AIR POLLUTION RESEARCH 


PEIER C. .G. ISAAC BSc. CGine.), SVM,’ MAGE. MAW £:, ManstSP.,. FRSA, 
Senior Lecturer in Public Health Engineering, University of Durham, King’s College, 
Newcastle upon Tyne, Great Britain. 


SUMMARY: Advance in the control of 
air pollution depends on more research 
and on much swifter and wider dis- 
semination of the results of research and 
practical measures, technical and legisla- 
tive. These in turn call for: (1) An inter- 
national research journal which can be 
met by the Journal of Air Pollution. 
(2) An adequate international abstracting 
journal. (3) Preparation by W.H.O. of 
details of research in progress. (4) 
Periodical international conferences, which 
seems to require an international associa- 
tion. 


There will be no argument that a greatly increased 
volume of research is essential for the elucidation of the 
effects of air pollution and for devising methods for 
preventing this pollution. In a topic like this the 
research will be pursued in many fields—medicine, 
chemistry, physics, engineering, biology, meteorology, 
statistics, etc.—and it is impossible for any single 
worker to have access to, still less to read, the many 
periodicals in all these fields. What is required is an 
international research journal and an international 
abstracting journal dealing with air pollution. 

Already the new Journal of Air Pollution is making its 
mark as the international research journal and I 
should like to draw attention to this journal so that it 
may become the recognized medium of publication. 
The Editors of this journal have also embarked on a 
series of review articles which will be most valuable in 
sketching in the present background of knowledge. 

The journal has also made itself the vehicle for 
notes of air-pollution research in progress in various 
countries. This is a particularly important activity 
and, in my view, should be systematically undertaken 
by an international body. In many countries air 
pollution is perhaps the most important public health 
problem and it would be appropriate for the World 
Health Organization to take the lead in spreading 
information about research in progress. 

Until recently the Fuel Research Station of the 
Department of Scientific and Industrial Research 
provided an excellent series of abstracts, but these 
have now ceased publication. The Air Pollution 
Control Association of America publishes monthly 
abstracts which, at the present time, provide the only 
reasonably complete monthly abstracts. The U.S. 
Public Health Service’s monthly Public Health En- 
gineering Abstracts is less complete, though valuable. 
The medical aspects of air pollution are to a certain 
extent covered by abstracts in the Bulletin of Hygiene 
and in Excerpta Medica. 

Finally I must not forget to mention the abstracts 
published by this Society in its journal Smokeless Air. 
But these are the products of the industry of one or 
two individuals only and it is not reasonable to expect 
a voluntary society with a very small staff to undertake 
a complete abstracting service. It is difficult to see a 
solution to this problem. ‘The cost of commercial 
abstracting journals is very high and their success 
must depend on a large body of readers. It is doubtful 
whether an abstract publication for air pollution would 
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command a wide readership. I see no alternative to 
a subsidized abstracting service unless it be provided 
co-operatively by an international air pollution control 
association, which I intend to mention later. 

The ills from air pollution suffered by the nations of 
Western Europe and by those of North America can 
be avoided, and the solutions they have found applied, 
by countries whose industry is now developing rapidly 
only if there is adequate communication of experience. 
I have always found colleagues in Europe and America 
most friendly and helpful in letting me know about 
their work, and personal contact of this kind is the 
most valuable but it must always be relatively limited. 
The Journal of Air Pollution and the abstracting service 
I have suggested can only to a degree take the place 
of personal contact with its clash of opinion and active 
debate. In many fields of research there are now 
periodical international conferences, commonly organ- 
ized by international bodies. An example which we 
may mention here is the triennial International 
Congress of Pure and Applied Limnology. ‘The 
analogy is quite a close one since limnology covers a 
number of disciplines: botany, zoology, chemistry, 
physics, etc., and because the number of people 
interested is not greatly different. ‘This Congress is 
organized under the auspices of the International 
Association by the national body of the country where 
the Congress is being held. The Secretary of the 
International Association, who is also the editor of the 
Congress Proceedings, is a zoologist of the Freshwater 
Biological Association at Windermere. All officers 
are honorary and the organizational expenses are low. 

I feel strongly that there is need for a similar inter- 
national congress on air pollution control—to be held 
every 3-5 years. This congress should permit the 
discussion of recent relevant research in the physical 
and biological sciences, of legislative and administra- 
tive control measures, and of engineering and technical 
methods of reducing air pollution. I invite this 
International Conference to express its interest in this 
idea so that perhaps the officers of the existing national 
societies may be prompted to get together to discuss 
my suggestion. 

If such an international association were to be 
formed it might be possible for national societies— 
or individuals in countries without a national society 
—to prepare abstracts of their own country’s literature 
which could then be joined to form a co-operative 
abstracting service. 

May I summarize these “idle thoughts of an idle 
fellow.”” Advance in the control of air pollution 
depends on more research and on much swifter and 
wider dissemination of the results of research and 
practical measures, technical and legislative. These 
desiderata in turn call, in my view, for: 


1. An international research journal, which need I 
feel can be met by the Journal of Air Pollution. 

2. An adequate international abstracting journal. 

3. Preparation by WHO of details of research in 
progress. 

4. Periodical international conferences, 
seems to require an international association. 
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STEPS TAKEN BY LOCAL AUTHORITIES IN THE FEDERAL GERMAN 
REPUBLIC TOWARDS COMBATING AIR POLLUTION 


Dr. juris. WERNER KELM, Deutscher Stadtetag, Germany 


SUMMARY: In Germany the number of 
complaints about air pollution is in- 
creasing, probably as a result of public 
awareness as well as an actual increase in 
pollution. German local authorities 
regard it as their duty to protect their 
population, by means specified in the 
paper. Investigations into the nature and 
sources of pollution are being undertaken 
and one investigation (in the Oberhausen 
district) is described. Arising from these 
investigations, several lines of policy for 
local authorities are suggested. The paper 
concludes by outlining some of the Etc 
visions of a new Federal Bill. 


Technical development, the expansion of industry 
and the concentration of its places of production on to 
towns and cities have had their share in making the 
increasing pollution of the air and its effects on man, 
beast and plant a world-wide problem for the popula- 
tion and local authorities. 

Throughout the communities in the German 
industrial areas there are increasing complaints by the 
population about the intolerable pollution of the air. 
The reasons are probably also to be found in the press, 
radio and television campaign for the continuous 
enlightenment of the general public about the extent 
and the possibilities of their health being endangered 
by air pollution. The results of experiments are 
publicised, and Parliament intensively discusses a Bill 
for the improvement of the Law as it provides for the 
combating of air pollution at present. 

Clean air is a health problem and also a technical, 
economic and legal problem—thus also a_ political 
problem for local authorities. On the strength of their 
constitutional status it is the task of local authorities in 
Germany to do everything for the well-being of their 
citizens by protecting them from detrimental effects or 
intolerable inconveniences caused by the pollution of 
the air. They, therefore, consider it their task to : 

(1) limit, within the technically possible, air pollu- 
tion caused by urban installations (for example, 
power plants), for instance by electro precipita- 
tor installations; 

(2) take into account, particularly in town planning 
and new industrial plants and settlements, the 
achievements of dust techniques and_= air 
hygiene; 

(3) stress, in the course of individual negotiations 
with industrial companies, the necessity of 
on-the-spot or common measures aimed at the 
avoiding of smoke emission and immision. 

German industrial towns are taking a particularly 
active interest in establishing fixed scales for emissions 
and immisions. For this purpose, they instigate 
investigations of the atmosphere and plants as well as 
the ascertaining of the total sulphur and sulphuric 
hydrogen contents of the air. Furthermore, investiga- 
tions within plants and factories are being carried out 
by the Institute for Hygiene of the Water, Soil and Air 
by the Federal Ministry of Health at Berlin-Dahlem 
or the Institute for Hygiene of the Ruhr district at 


Gelsenkirchen in co-operation with supervising bodies, . 


recognized experts and local industry. The sources of 
emission established in the course of these endeavours 


are probably similar internationally. ‘They are: 

(1) industrial plants such as iron and Steel mills, 
coke ovens, smelting furnaces (power plants, 
paper mills, cement works), particular ;e- 
fineries, casting installations, fish meal factories, 
institutions for the processing of animal car- 
casses, synthetic fibre factories; 

(2) small units, dwelling houses, 
garages; 

(3) communications, for 
motor-cars. 

Dr. Schwarz and Professor Hettche report elsewhere 
on the various results of tests carried out. 

Reference, here, is made only to some interesting 
results of the investigations carried out by the Health 
Office of the city of Oberhausen (together with the 
Institute for Hygiene at Gelsenkirchen) about the 
effects of air pollution on health generally, because 
they are in some respects related to the corresponding 
passages in the report of the Beaver Committee. As 
from the Ist June, 1957, technical measurements of 
air pollution have been taken simultaneously with 
ascertaining the state of health of certain groups of the 
population. These tests and investigations were 
carried out by way of a comparison between the 
industrial town of Oberhausen and the rural districts 
of Empel/Rees and Geldern. The guidance for these 
experiments was as follows: 

(1) comparable measurements of air pollution in the 

three areas; 

(2) clinical and x-rays examinations on all male 
babies born in the three districts between the 
Ist March and the 31st May, 1957 (some 900 
altogether), in order to ascertain the number of 
cases of rickets; 

(3) at-random tests among 250 male children of 
twelve years of age in Oberhausen and, again, 
in the two rural districts together, as to occur- 
rences of belated rickets; 

(4) testing of the picture of red blood particles in 
20 per cent of all male state-school pupils (in all 
about 4,200) ; 

(5) special investigations, within the sphere of 
routine medical examinations in the fourth and 
eighth Forms at state-schools, among all pupils 
of these age categories as to the relation between 
the pupils’ individual height and weight, the 
number of cases of bronchitis, injuries to the 
eyes and skin diseases (approximately 8,000 
children) ; 

(6) finding out the number of cases of bronchitis 
and eye injuries among a group of the popula- 
tion (by drawing in the general practitioners, 
two-thirds of whom took part in the scheme, a 
group of the population estimated at more than 
230,000 was represented; this part of the 
experiments and tests was carried out during the 
third quarter of 1957). 

These were the results: 

Taking the average at Oberhausen, the pollution 
of the air there was about five times as great as in the 
rural districts. ‘(he comparisons showed that there 
was a certain relationship of the absorption of the 
sunlight to the over-all conditions. At Oberhausen 
there were twice as many cases of rickets among the 
babies as among the babies living in the country. 
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Among twelve-year-old boys the serum-phosphorous 
elements were significantly higher in Oberhausen, and 
pathological features were only found to be in evidence 
in Oberhausen. The red blood picture in the cases of 
more than 4,000 examinations of male state-school 
pupils was significantly worse in Oberhausen. It was 
remarkable, in this connection, that the particularly 
heavy air pollution in the district of Oberhausen- 
Osterfeld reflected congruency with the particularly 
bad results of blood tests and phosphorous elements 
among the children at Osterfeld. The ten, eleven 
and fourteen-year-old children, respectively, were 
smaller and of less weight in all comparable groups at 
Oberhausen. With all children, in Oberhausen 
bronchitis was one-and-a-half times as frequent and 
eye injuries and inflammations of the eyes were nearly 
four times as often as among children living in the 
country. On the other hand, there were more cases of 
skin diseases in the country. Bronchitis among adults 
in Oberhausen was more frequent by 10 per cent than 
in the rural districts. ‘The examinations revealed twice 
as many cases of eye injuries and inflammation of the 
eyes among adults at Oberhausen compared with the 
rural population. 

In spite of numerous sources of error the strong 
tendency of the results (no other essential causes having 
been established) leads to the conviction that air 
pollution, in accordance with its characteristics must 
be held responsible for the symptoms of certain 
changes towards ill-health. 

The actual extent of damage caused by air pollution 
to the state of health of the population cannot yet be 
established with exactitude in all its individual details 
—taking into consideration here the known and 
applied methods available today. 

Similar examinations and investigations are con- 
templated, to be instigated in the industrial city of 
Leverkusen and the rural district of Rhine-Wupper. 
More examinations will take place among inmates of 
old people’s homes and employees of a casting plant 
and a steel mill in the cities of Duisburg and Muelheim/ 
Ruhr as to the dependence of the functioning of the 
lungs on air pollution through dust and gases. 

The experiences gained in the towns and cities lead 
te the following suggestions for local authorities’ 
policy: 

(1) Provisions under the law are necessary for the 
admissible emission from exhausts of motor- 
cars; 

(2) the outlines laid down by the VDI-Commission 
for Clean Air shall be regarded as minimum 
requirements according to Para. 25, Chapter 3, 
Pome 3. of the rade Law; 

(3) further tax concessions in respect of installations 
for the prevention and elimination or diminution 
of air pollution (limited tax concessions are in 
existence up to 1960) ; 

(4) regulations restricting the use of certain fuel 
stuffs ; 

(5) on the roads, a smooth flow of traffic—possibly 
without stopping points—should be made 
possible; 

(6) more ‘attention than before to be paid to the 
air-cleaning effects of parks, green belts and 
plants—especially in industrial areas; 

(7) the German meteorological service should be 
entrusted with the task of informing industry of 
unfavourable weather (especially expected in- 
versions) well in advance of its occurrence. It is 
particularly important that this information 
should be given to companies with considerable 
smoke emissions from their plants; 
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(8) the electrification of the Federal German Rail- 
ways should be expedited; 
(9) research should be promoted aiming at: 

(a) unified and appropriate methods of 
measurements and analysis; 

(b) complete burning of fuel stuffs without 
poisonous residue; 

(c) developing suitable installations for the 
cleaning of exhaust gases from fuel motors 
as well as for the cleaning of smoke from 
ovens and chimneys, respectively ; 

(d) scientifically ascertaining the medical (or 
health) side of air pollution; 

(10) more and larger plants supplying long-distance 
district heating, such plants being equipped 
with suitable dust eliminators; stoves and ovens 
emitting very little smoke only; 

the capacity of smoke and dust particles to hover 
in the atmosphere is influenced by the relative 
humidity of the air. It does, therefore, appear 
useful to sprinkle the streets in town centres and 
to lay-out artificial ponds linked with green 
belts; 

taking into account the depreciation in value of 
residential areas as a result of pollution of the air 
by dust and smells, as far as possible residential 
areas in a town should be planned for the west 
of the town, and industrial areas should be in 
the east; 

co-operation of District Health Offices, town- 
planning authorities, underground construction 
and garden culture (doctors, chemists, physicists, 
engineers, biologists) is important. It is further- 
more essential exactly to survey and ascertain 
the climate of a town and the possibility of its 
being influenced by uneven street-areas (surface 
formation of the urban district, hills, mounta ins, 
valleys) ; 

creation of a more suitable and appropriate 
legal basis for a more effective combat against 
air pollution. 

The German towns very much appreciate the draft 
of the Bill (Federal German document 301). (See Paper 
il. 17,-by-O.. Sehmuidt);, Underit, paras: 16, 25, 147 of 
the Trade Law (GewO) of June 21, 1869, in their word- 
ing of September 29, 1953, and para. 906 of the Civic 
Code (BGB) of August 18, 1896, in its wording of July 
26, 1957, are to be amended. According to paras. 16 to 
18 of the Trade Law (GewO) the specified installations, 
which may cause inconvenience to a neighbourhood or 
the public, respectively, are subject to special permission 
by the respective authorities competent under the 
laws of the land. The new Bill envisages to extract 
from the law the list of installations subject to per- 
mission and embody this list into legal regulations 
facilitating the more immediate adaptability of this 
list to the technical development. These new regula- 
tions will also serve the purpose of determining the 
technical requirements of the installations. 

The Bill lays down the principle that the plant or 
installations shall be operated in such a manner as is 
possible and economically justifiable according to the 
trend of the technical development at any given time. 
By incorporating Point 2 into para. 906 of the Civil 
Code, this principle also applies to the Private Law 
(vide, as to the wording of this draft of the Bill, the 
report of the Inter-Parliamentary Working Com- 
mittee). In addition, it isintended to make it a legal ob- 
ligation for the owner of a plant or factory to allow a 
supervision of emission coming from his chimney, etc. 

It is expected that Parliament will pass this Bill 
during the course of this year. 


(11) 
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PROBLEMS OF SMOKE EMISSION OF COAL-FIRED 
SINGLE STOVES 


Dipl.-Ing. LENHART and Dipl.-Ing. THIEME, Ruhrkohlen-Beratung GmbH., Germany 


SUMMARY: Experiments are being con- 
ducted on the emissions from domestic 
fire places. A modified version of the 
optical instrument developed by the Fuel 
Research Station, Greenwich, has been 
used. The authors seek opinions and 
information on this and on the question of 
separating the constituents of the flue 
gases, experimentally. 


For two years, investigations have been carried out 
at the Ruhrkohlen-Beratung concerning the con- 
stituents of the flue gases emitted from domestic fire- 
places. The mode of experimental procedure is as 
follows: 

The stove to be tested is placed on a weighing 
machine recording the rate of combustion, and, 
during the heating-up period, the flue gases are led 
through a by-pass which is blocked as soon as a state 
of equilibrium has been reached, so that, from that 
moment, the flue gases pass through a measuring duct 
which has been brought to the same level of tem- 
perature by means of hot air. At first, the smoke 
density is measured optically. Optical smoke meters 
operate by measuring the voltage of photoelectric cells 
which voltage depends on the diffraction or absorption 
of the testing ray of light. 

Our measuring instrument is designed on similar 
lines as the instruments of Fuel Research Station, 
Greenwich; these are described in detail in the publi- 
cations BOURA No. 29 and Journal of Scientific Instru- 
ments, Vol. 33, pp. 495-2199. ‘These show that the 
measuring is effected according to the null method. 
Starting from a monochromatic source of light, two 
rays of light are thrown on two photo cells so that 
only the difference of voltage is measured. Of the 
two rays of light, one is thrown through a flue and 
the other provides a smoke-free path. If there are 
solid particles in the flue gases, the ray of light going 
through the flue is dimmed and provokes a modifica- 
tion of voltage. A servomotor is caused to bring an 
optical wedge into the undimmed current of light so 
as to eliminate the difference of voltage. For our 
tests the null method is foregone and the difference of 
voltage between the two photo cells is recorded direct. 
The varying load curves of the photoelectric cells are 
a drawback, the quick indication (2 seconds) and the 
less elaborate apparatus are advantages. 

When taking measurements, the quick changes of 
smoke density are to be noted and we should like to 
hear opinions as to whether a delay of indication by 
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about 7 seconds does not unduly level the peaks. We 
have not yet gauged the smoke meter for the relation 
smoke density/grams of dust. In England, a neutral 
dense filter is used for that purpose. As flue gas is a 
mixture of soot, ash, coal, and tar of varying particle 
sizes, it is difficult to manufacture test dusts for gauging 
the filter. Which method has been applied in England ? 
What publications have been made? 

For the purpose of separating the solid constituents, 
an electrostatic precipitator has been inserted operating 
with tensions up to 30kV. We have found that, with 
higher temperatures, the degree of separation of the 
precipitator is reduced owing to the ionization of air. 
Which temperature of entrance into the precipitator 
is preferred by others in order to obtain a satisfactory 
separating efficiency? Especially when burning bitu- 
minous coal, the proportion of tar in the solid and the 
gaseous phase in the flue gases is considerable. ‘The 
separation of this gaseous tar is dificult because com- 
plete condensation is not achieved on account of 
temperatures below the dew-point. By what means 
could the degree of separation be increased ? 

After the electrostatic separator partial quantities are 
extracted in order to test the gaseous constituents; the 
measurements are confined to CO, CO2, CHa, SOd2, 
H2, and OQ. The measuring instruments are of com- 
mercial types, operating with chemical and physical 
methods. The quantity of flue gas is determined by 
means of a gas meter of the wet type. 

The dust collected in the electrostatic precipitator 
has to be tested for soot, ash, fly coal, and tar contents. 
The quantities concerned amount to 0-5 to 10 grams 
of solid particles. 

The tar may be separated by solvents which are 
necessary anyhow to clean the flue ducts and extract 
all dust for measuring purposes. The solvent con- 
taining the solid particles is filtered and the filtrate 
evaporated. ‘The dissolved tar is retained. ‘The 
residue should be tested for its constituents of soot, 
coal, and ash. We think that the quantities are too 
small for float and sink analyses. Optical methods are 
possible but require considerable labour. Which 
methods are usual in England? 

We are particularly interested in optical methods 
which are suitable for routine tests and the results of 
which reach an accuracy of 3 per cent. 

In order to be able to solve the problems connected 
with tests of this kind, we should like to obtain some 
knowledge of the work done and the experiences of 
other countries. We think that a regular exchange of 
experiences among those concerned with smoke 
abatement would lead to quicker and better results. 


INVERSIONS AND AIR POLLUTION 
P. J. MEADE, Meteorological Office, London, Great Britain 


SUMMARY: The effects of inversion layers 
in the creation of high concentrations of 
pollution is often exaggerated. Their 
effects depend on their thickness, tem- 
perature gradient, pesition and the thermal 
properties of the surrounding air. Addi- 
tional complications are introduced by the 
heights of any chimneys and the buoyancy 
and efflux velocity of the effluent. A 
number of examples are given, and it is 
concluded that high chimneys with buoy- 
ant effluents are advantageous, although 
occasional inversions would still defeat 
this advantage. 


Introduction 


When the waste gases produced by the combustion 
of fuel are discharged from a chimney their subsequent 
history is largely determined by meteorological pro- 
cesses. In problems of air pollution therefore the 
weather conditions are always important and frequently 
decisive. Among the factors involved in the transport 
and diffusion of gaseous effuent in the atmosphere, 
the inversion plays an important part and in fact 
the word itself has acquired a sinister meaning in 
the air pollution context. That this is so is an indica- 
tion that the effects of inversions are frequently 
exaggerated to the point of error. An inversion when 
it occurs occupies a layer of the atmosphere and its 
effect on air pollution depends on the depth of the 
layer and the steepness of the (positive) temperature 
gradient in it, on the position of the layer in the 
atmosphere and on the thermal properties of the air 
in the adjacent layers. 

Since an inversion comprises so many factors, it is 
an over-simplification to regard it as inevitably having 
an adverse effect on the normal distribution of atmos- 
pheric pollution. This is particularly true if we are 
considering not the pollution caused by a _ whole 
industrial area but that resulting from a single chimney 
stack. In such a case we have to take into account 
not only the characteristics of the inversion itself but 
also the height of the chimney and the buoyancy and 
efflux velocity of the effluent. 

Thus the problem presented by inversions is by no 
means simple and clear cut, but it is possible by 
consideration of a few typical examples to estimate 
broadly the effects that may be produced in the 
majority of cases. 


The Formation of an Inversion Layer and the 
Turbulence in it 


In an inversion layer the temperature increases with 
height and this results from one of two main causes 
radiation or subsidence. At night the ground cools 
by radiation and then the air adjacent to the ground 
is cooled by conduction. A radiation inversion is thus 
formed and, according to the extent of cooling, the 
most favourable conditions being a clear sky with a 
calm or light wind, the inversion layer will have a 
depth of a few feet or several hundreds of feet. If fog 
forms at the ground, the base of the inversion is 
transferred to the top of the layer which will have a 
temperature gradient corresponding to conditions of 
slight lapse. 
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Inversion 
Layer 
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Fig!. Inversion layer beiow, lapse condition above 


A subsidence inversion is formed, usually well above 
the earth’s surface, by the slow descent of air which 
becomes warmer by adiabatic compression since the 
descent is inevitably into a level of higher pressure. 

In an inversion layer, whether caused by radiation 
or subsidence, turbulence is very slight and the 
vertical width of a plume will increase very slowly if 
at all. Horizontal spreading is also restricted but less 
so than in the vertical and, depending on wind 
strength, the plume spreads out very gradually and 
may travel for many miles with very little mixing with 
the surrounding air. 


An Inversion Layer adjacent to the Ground 


The first example is illustrated schematically in 
Fig. 1 which shows an inversion layer extending 
upwards from the earth’s surface to a certain height 
above which the conditions are unstable, i.e. vertical 
temperature gradient negative. Plumes are shown 
originating from Chimneys A, B and C and, for simpli- 
city, we ignore the question of downwash which can 
be dealt with in other ways. 

Referring to Fig. 1, Chimney A is higher than the 
inversion layer and so the effluent is discharged into 
the unstable part of the atmosphere. Chimneys B and 
and C are of the same height and are wholly within the 
inversion layer, but the effluent from B is sufficiently 
buoyant to penetrate the inversion and enter the 
region of lapse or instability. 

While the inversion lasts, the gaseous plumes from 
Chimneys A and B will not sink below the inversion 
top and so will not contribute to the pollution at 
ground level. On the other hand the plume from 
Chimney C will be carried horizontally downwind in 
a narrow highly concentrated stream which, when the 
inversion breaks down, may be brought quickly to 
ground level and cause heavy, though short-lived, 
pollution over a long distance. 

This example of an inversion in a fairly shallow 
layer is therefore one during which high stacks make 
little or no contribution to the concentration of 
pollution near the ground while low-level sources, such 
as domestic chimneys, eventually cause much heavier 
pollution than the normal. 


An Inversion Layer above an Unstable Layer 


In the example shown in Fig. 2 the layer of air 
next to the ground is unstable and immediately above 
it there is an inversion layer. Chimney A extends 
into the inversion layer and the effluent travels 
horizontally as indicated. Chimneys B and C are, as 
before, the same height but the effluent from Chimney 
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Fig 2. Lapse conditions below, inversion layer above. 


B has enough buoyancy to penetrate the inversion, 
whereas that from Chimney C is not buoyant and is 
therefore confined to the unstable layer. While the 
atmospheric conditions of this example persist, the 
effuent from Chimneys A and B will have no effect 
on ground level concentrations, whereas that from 
Chimney C will undergo thorough mixing in the 
unstable layer and, since none of the effluent can 
penetrate the inversion, the concentrations reaching 
the earth’s surface will be greater than usual. 

In an example such as this one, much depends on 
the depth of the unstable layer which lies below the 
inversion. Oh the whole the high level sources have 
the advantage compared with, for example, domestic 
chimneys but on occasion the unstable layer may be 
sufficiently deep to prevent the escape of buoyant 
plumes from even the tallest stacks. When this occurs 
then all the sources will contribute to the pollution 
at ground level, depending on their rate of emission 
and on their effective heights. At large distances, 
however, the effect of the height of a source becomes 
progressively less important and the relative contri- 
butions of various sources depend mainly on output. 


An Inversion with Fog below and an Unstable 
Layer above 


Fig. 3 shows an example of a fog layer below an 
inversion which is itself covered by a layer of lapse or 
unstable conditions. Chimney A extends into the 
lapse layer and its effluent escapes into the atmosphere 
well away from the earth’s surface. In the case of 
Chimney B, the effluent drifts horizontally without 
much mixing and its eventual history is determined 
by the manner of breakdown of the inversion iayer. 
If it breaks down from above, the effluent finally 
escapes upwards. More commonly the breakdown 
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Fig 3. Inversion layer with fog layer below, and lapse 
conditions above. 


occurs from below, following the clearance of fog, and 
a part of the Chimney B effluent may be brought to 
ground level in short-lived high concentrations some 
distance from the stack. he effluent from Chimney CG 
is confined to the fog layer and a moderate degree of 
mixing gradually extending throughout ihe layer takes 
place. Some of the effluent therefore reaches the 
ground and the amounts increase temporarily as the 
fog disperses. 


Conclusion 


These examples serve to emphasize the importance 
of taking into account the position and the depth of an 
inversion layer when considering the effects which 
inversions may have on different sources of pollution. 
The advantage of high chimneys are brought out but 
at the same time these examples suggest the need for 
realism in assessing these advantages. In Fig. 1, for 
example, Stack A itself penetrates the inversion. The 
effluent from Stack B does so because it has sufhicent 
buoyancy but it might not do so if the inversion layer 
were deeper. The examples illustrated are typical but 
there could be wide variations in the depths of the 
different layers. ‘Thus if all chimneys were high and 
emitting buoyant effluents, the evils of air pollution 
at ground level would be greatly reduced but from 
time to time an inversion would demonstrate that 
they had not been completely removed. 
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EFFECTS OF EXPOSURE TO AIR POLLUTION ON 
COMMUNITY HEALTH 


YOSHIKATSU NOSE, M.D., Director and Chief Professor of the Department of Public Health, 
and Chief of the Institute of Industrial Health in Yamaguchi Medical University, Japan. 


SUMMARY: An investigation has been 
made of the effects of air pollution on 
mortality and morbidity in the city of 
Ube. The city of Hofu, was used as a 
control. The rates for a number of 
diseases and disorders of the respiratory 
and circulatory systems were found to 
be higher in Ube. The _ geographical 
distribution of mortality accords with the 
concentration of air pollution and of 
population, but not always with the 
industrial areas. There are also correla- 
tions between mortality and_ yearly, 
monthly and daily trends of air pollution. 
While there are other factors involved it 
is concluded that air pollution has at least 
some effect on the health of the com- 
munity. 


Amid the many activities of urban life, a scientific 
investigation of the chronic and cumulative effects of 
air pollution on the health of a community is a difficult 
problem. Air pollution, however, plays an important 
and significant role in determining the health of city 
people. In an attempt to clarify the problem, the 
writer has collated certain statistical information and 
the result is as follows: 


A. The Geographical Phenomenon 


As the control area of the city of Ube, we have made 
an investigation on the city of Hofu. These two cities 
are strikingly similar in respect of their urban and 
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geographical conditions, and their meteorological 
conditions are especially similar. The city of Hofu, 
however, is not exposed to such intensive atmospheric 
pollution as the city of Ube, which suffers from a heavy 
concentration of pollution. 

A comparative study of yearly mortality by selected 
causes in these two cities shows that in Ube city a high 
mortality rate was found for infants and the aged, 
while the death rate from diseases of the respiratory 
system such as diphtheria, pneumonia, bronchitis, 
asthma, tuberculosis, and lung cancer, and the death 
rate from diseases of the circulatory system such as 
heart disease are unusually high. In Ube city, for 
example, we find a mortality rate from diphtheria 
7-8 times as high as in Hofu city; lung cancer is 2:4 
times as high, heart disease one and half times. The 
geographical distribution of morbidity from diphtheria 
and from trachoma, and also of mortality from 
pneumonia, bronchitis and asthma among Ube 
citizens, is in accordance with the geographical 
distribution of the concentration of air pollution and 
of the density of population, but is not always in 
accord with the distribution of industrial areas. 


B. Yearly, monthly and daily trend of the 
phenomenon 


1. The yearly and monthly trends of the rates of 
incidence of diphtheria and trachoma, also the rate 
of absent sick pupils—especially the rate of absence 
from diseases of the re:piratory system—among Ube 
citizens, is correlated with variations in the amount of 
deposited atmospheric impurity. 
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Fig. 1. Relationship between yearly and monthly trend of mortality from pneumonia and bronchitis, and deposited 
atmospheric impurity with meteorological conditions in Ube city. 
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Fig. 2. Relationship between deposited atmospheric impurity and consumption of raw coal with meteorological 
conditions in Ube city. Note: * Temperature at city minus that at suburbs. 


2. A comparative investigation of the correlation 
between the yearly and monthly variation of mortality 
from selected causes by month (1951-1955) and the 
climatic elements (air temperature and precipitation), 
among the citizens of Ube and among those of the 
control area, shows the following three items: 


(Ao) Original monthly time series. 


(Ai) Time series that eliminates “ Trend” from 


original monthly time series. 


(A2) Time series that eliminates “‘ Trend” and 
** Seasonal variation ”’ from original monthly 
time series. 


Each of these three items has a different direction 
and degree of correlation. The correlation between 
the yearly and monthly variation of monthly mortality 
by selected causes among Ube citizens, on the other 
hand, shows the positive correlation in each of these 
three items of Ao, A;, and A2, and the high rates of 
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mortality are found in months when there is a high 
concentration of air pollution. The death-rates of the 
infant and of the aged, and death-rates from pneu- 
monia and bronchitis show this phenomenon to a 
marked degree. (cf. Fig. 1-2). 


3. The daily total of deaths in Ube city shows 
considerable increases either on the day when the 
concentration of air pollution (suspended atmospheric 
impurity) is highest or a day or two later. Considera- 
tion of this fact suggests that air pollution hastens the 
death of average patients, or hastens death of chronic 
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invalids such as asthmatic or heart-disease patients 
among the aged and the feeble. 


As there is a close relationship between air pollution 
in urban districts and climatic elements, and the 
relationship between mortality and climatic elements 
is also close (cf. Fig. 3), the previously mentioned 
relation between mortality among Ube citizens and 
air pollution, can not wholly be attributed to air 
pollution. It may, however, be said that directly or 
indirectly, air pollution has some effect on the health 
of a community. 
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ig, 3: 
atmospheric impurity, in Ube city, analyzed to the following three time series: (Ag) Original monthly time series; 
(A;) Time series that eliminates Trend from original monthly time series; (Az) Time series that eliminates Trend 


and Seasonal Variation from original monthly time series. 


a month later. 2. Monthly mortality = 
Deaths in one month = 355 (or 366) 
—. < 100 000 
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Relationship between the variations of monthly mortality from pneumonia, bronchitis and deposited 
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OBSERVATIONS ON THE RELATIONS BETWEEN AIR POLLUTION 
AND PUBLIC HEALTH 


Professor FERNANDO LUIGI PETRILLI, Director of the Hygiene Institute of the University of 


Genoa, 


SUMMARY: It is pointed out that the 
carrying out of efficient preventive methods 
is hindered by the inability to present a 
picture of the real and actual dangers 
deriving from atmospheric pollution. 
Public Health authorities cannot be ex- 
pected to adopt expensive measures to 
deal with pollution unless the necessity 
can be strictly proved from the health 
point of view. Research spent to verify 
the effects of pollution on health will 
therefore be quite justified. Observations 
carried out in Great Britain which tend 
to show a correlation between mortality 
especially from bronchitis, and air pollu- 
tion, are not borne out by Italian experience. 
Researches have led Italian investigators 
to the conclusion that in the case of lung 
cancer at least, cigarette smoking, motor 
traffic fumes, and industrial atmospheres 
are greater causes than general air pollu- 
tion. In the light of these results it is felt 
that it is necessary to examine carefully 
evidence which seems to suggest a connec- 
tion between health and air pollution. The 
paper concludes by suggesting the estab- 
lishment of an International Centre for 
the promotion and_ co-ordination . of 
epidemiological studies of the relationship 
between atmospheric pollution and public 
health. 


The recent development in research aiming to 
ascertain the quantity and quality of air pollution in 
towns may be deemed satisfactory, just as we may 
consider fairly favourable the situation concerning 
the availability of preventive means and the interest 
shown by public opinion. 

However, we must say that in many instances the 
carrying into effect of the most efficient prophylactic 
measures is decisively hindered by the fact that we are 
not absolutely in a position to present a picture of the 
real and actual dangers deriving from atmospheric 
pollution, and which is not based on simple assump- 
tions or references to exceptional events (smog). On 
the other hand we must admit that we could never 
pretend that public health bodies should adopt expen- 
sive measures unless the necessity of such adoption be 
strictly proved from the sanitary point of view. That 
is to say, that time and money spent in ascertaining 
and sampling atmospheric pollution will be quite 
justified when we are in a position to give a “ sanitary 
interpretation ’’ to the mass of figures which we are 
and shall be collecting. 

The assumptions so far put forward in regard to the 
possible damage due to atmospheric pollution con- 
cern, as is well known, almost exclusively diseases of 
the respiratory organs, among these—in a particular 
way—bronchitis and cancer of the lungs. 

With regard to bronchitis there would appear, from 
some observations carried out in Great Britain, to 
exist a correlation between mortality and atmospheric 
pollution intensity. Such observations, however, 
could not be confirmed by similar research in Italy, 
where regions and areas in the same city (Genoa) 


Italy. 


having a greater density of the various sources of 
atmospheric pollution were not those in which there 
was a higher rate of mortality from bronchitis. 

We cannot help thinking that there must be some 
other factors which account for it in a marked if not 
preponderant measure. This, of course, does not permit 
us to exculpate atmospheric pollution but makes it 
difficult to determine its actual function. 

A clear example as to how an adequate extension of 
research may give new dimensions to the impressions 
obtained from unilateral observations is established by 
the ratio existing between atmospheric pollution and 
cancer of the lungs. As in the case of bronchitis, and 
we would say with greater evidence, the higher 
mortality ascertained in urban districts and the “‘total ”’ 
correlation noticeable, roughly, between mortality 
and atmospheric pollution of various origins (in- 
dustrialization, motor traffic, domestic heating plants) 
throws the blame on atmospheric pollution in deter- 
mining the increase of mortality from lung cancer. 

The most recent and thorough researches we have 
carried out in Italy during the course of which we 
have taken simultaneously into account all those 
factors which could logically be suspected (and not 
one single factor at a time) have supplied a picture of 
the situation quite different from that which many 
people (smokers in the lead) like to imagine. 

In fact, we carried out researches on mortality from 
malignant tumours of the lungs in Genoa as well as 
in the whole of Italy, referred to the consumption of 
the various blends of tobacco, to the presence of the 
various sources of air pollution, to _ professional 
activities, to the age of the population, and to other 
reference indices. 

During the course of this research we applied 
methods of statistical elaboration (correlation and 
partial regression, etc.) suitable to put to the fore 
true correlations and simply automatic correlations, 
and to check the meanings of the differences so found. 

The results have led us to the conclusions that so far, 
in Italy, and particularly in Genoa, the exogenous 
factors which might have exercised an influence on 
mortality from malignant tumours of the lungs may 
be considered as follows: 


(a) Firstly cigarettes smoking to which we might 
attribute about 75-80 per cent of the cases; 


Motor traffic which, it is thought, might be 
blamed for about 10-15 per cent of the cases as 
a consequence of the heavier mortality among 
drivers; 


(b) 


Occupational hazards connected with some 
industrial activities, which would be—besides 
the well known particular cases of some miners 
(Schneeberg, Joachimstal) and in processing 
plants for chromium compounds—those engaged 
in metallurgical work in general (smelters, 


(c) 


blacksmiths, welders, turners, coppersmiths, 
braziers, etc.) with particular reference to 
** painters.” 


On the whole, such professional hazards might 
account for, in Genoa as also in the whole of Italy, 
10 per cent of the cases. 
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It is of course superfluous to lay stress on the fact 
that such conclusions in addition to being subject to 
the usual reservations of a general character, have a 
strictly local value, limited to the areas under 
consideration. 


It is evident, in fact, that even admitting the 
validity of our general assumptions one can foresee 
different situations, from area to area, in relation to 
the distribution of the three main factors in question, 
i.e.: cigarette smoking, intensity of motor traffic and 
the number of workers in factories exposed to 
occupational hazards. 


On the strength of such conclusions one can easily 
explain the epidemiological trend of the frequency of 
malignant tumours of the lungs, the global connections 
with urbanization and industrial and economic 
development. It follows, however, that the atmos- 
pheric pollution of the open air, especially when 
connected with domestic heating plants and factories 
—which are the most marked and the causes of the 
highest values recorded with our pollution measuring 
apparatus—are in effect factors less worthy of con- 
sideration. 


An adequate amplification of the factors under 
consideration has placed in its proper light some 
correlations which were wholly apparent and has 
supplied a description nearer to the real situation 
existing in regard to cancer of the lungs. 


Likewise for other diseases of the respiratory organs 
it is necessary to be prepared to consider all the most 
important factors in question; this should allow 
clarification of the observations—apparently discordant 
—so far made and might prove the absence of meaning 
in correlations apparently worthy of consideration, 
and might lay stress on some connections which when 
superficially examined would escape one’s attention 
owing to the overlapping of the influence of other 
factors. 


Briefly, the problem is characterized by the fact that 
the distribution of atmospheric pollution is, unfortu- 
nately, nearly always overlapping the distribution of 
many other factors connected with urbanization which 


exercise far from negligible influences on our health 
(e.g. cigarette smoking). 

In the circumstances the only way to clarify the 
single responsibilities lies in directing research on a 
scale as vast as possible, with numerous observations 
and bases of comparison, taking particular care of all 
the systems of collection and statistical elaboration of 
data, which should be unified in common agreements 
so as to permit a better comparison of the observations 
made in various places and a better interpretation, 
even on an international basis, of the differences 
existing between local situations with a view to 
identifying the responsible factors. 

A field which seems to be useful for a detailed study 
is the scholastic sector, which it is important to 
consider for obvious reasons. 

In Genoa we have started to check the attendances 
and absences, due to various causes, with a particular 
reference to respiratory diseases, in all schools in the 
several municipal districts. The first observations have 
shown that one cannot expect to find easily rough 
differences attributable to various degrees of air pollu- 
tion. We are of the opinion that a study of this kind 
made with a survey and elaborate technique made, 
uniform by those countries possessing an _ efficient 
school vigilance service, might provide some precious 
data, which would be out of reach of a few isolated 
researchers. 

Accepting the premise that the most important 
present problem to be solved in the field of studies on 
atmospheric pollution is to make clear the relation 
with public health, and admitting also that this can be 
achieved above all through epidemiological researches, 
well co-ordinated and sufficiently extensive; having 
ascertained the insufficiency of isolated observations 
so far realized in various countries, and taking the 
hint from the fact that, as regards the sampling of 
atmospheric pollution we have by now reached a fair 
standardization and international co-operation in the 
methods of determination; we propose to consider the 
usefulness of establishing an International Centre for 
the promotion and co-ordination of epidemiological 
studies on the relation existing between atmospheric 
pollution and public health. 
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CARCINOGENESIS BY ATMOSPHERIC POLLUTANTS 


ARNOLD E. REIF, Department of Surgery, Tufts University School of Medicine, and the First 
(Tufts) Surgical Service, Boston City. Hospital, Boston, Massachusetts, U.S.A. 


SUMMARY: The paper reviews recent 
studies, reports and findings on the 
relationship between lung cancer, cigarette 
smoking and air pollution, and discusses 
the carcinogenic hazards from radium and 
strontium-go0 fallout from atomic bombs. 
Rough estimates suggest that the death 
rate from osteogenic sarcoma caused by 
strontium-90 fallout to date will be 
relatively minor compared with the 
present death rate from lung cancer 
ascribed to conventional air pollution in 
cities. 


Highly carcinogenic substances are present both in 
conventional atmospheric pollutants such as coal 
smoke, and in radioactive fallout from atomic bomb 
explosions. These substances occur in such low 
concentrations that they might be called “‘ harmless,”’ 
except that a large part of the human race has been or 
will be exposed to these agents throughout their entire 
life-span. The problem of quantifying the increased 
statistical risks of developing cancer due to life-long 
exposure to these low-level carcinogens is both 
important and difficult. 

By far the easier problem is posed by conventional 
atmospheric pollution. At present, the products of 
incomplete combustion of fuels such as coal, fuel oil, 
diesel oil and gasoline are suspect. Soot resulting from 
incomplete combustion of these fuels contains poly- 
cyclic hydrocarbons, of which 3, 4- benzpyrene is a 
typical member, and several of these are potent 
carcinogens when tested in animals. With the possible 
exception of arsenic, it is generally doubted that 
industrial respiratory carcinogens other than those 
derived solely from fuels have a significant effect on 
any large segment of the general public (Kotin, 
Cancer Res., 16, 375, 1956). 

Cancer of the lung is the only common form of 
cancer which is rapidly increasing in most countries in 
the world. Thus, the male death-rate from lung cancer 
more than doubled in England during the 10 years 
from 1944 to 1954. Population studies have proved 
beyond reasonable doubt that cigarette smoking is 
the main cause for this increase (Anon, Chem. @ Eng. 
News, p. 27, April 8, 1957; Reif, Science, 128, 1512, 
1958). With smokers, the powerful carcinogenic 
effect of cigarette smoke tends to overshadow the 
effect of atmospheric pollution. ‘Thus, the effect of 
atmospheric pollution is most clearly revealed with 
nonsmokers. 

Stocks and Campbell (B.M.7., 2, 923, 1955) have 
estimated the age-standardized death rate from lung 
cancer for nonsmokers residing in certain British rural 
districts as about 11 per 100,000. For nonsmokers 
living in Liverpool, this rate was higher by 100 per 
100,000. ‘The data of Hammond and Horn (7.4.M.A., 
166, 1294, 1958) indicate that the lung cancer rate for 
nonsmokers in rural areas in the U.S.A. is 2 to 3 per 
100,000, compared to about 20 per 100,000 for non- 
smokers living in cities. In both countries, nonsmokers 
had a lung cancer death rate approximately nine times 
higher if living in cities rather than in rural areas. 
However, the rate ascribed to atmospheric pollution 
was five times higher in Liverpool than in an average 
American city. When the entire population (including 


smokers) was considered, atmospheric pollution was 
responsible for about 40 per cent of the lung cancer 
deaths in Liverpool, against 20 per cent or less in 
American cities. 

The overall death rates from lung cancer in the age 
group of 50-69 years in England and Wales are 233 
per 100,000, compared to 115 per 100,000 in the 
US.A. (Hammond, “B00 7., 2. 049; 1956) *tiese 
figures fall into line on the basis of the greatly increased 
atmospheric pollution in British cities, and on the basis 
that the British smoke cigarettes down to shorter butt 
lengths than do Americans. Thus Hammond (loc. cit.) 
found the average butt length 31 mm in the U.S.A., 
compared to 20 mm in a typically European country 
such as the Netherlands. 

It must be stressed that the lung cancer death rates 
in the nonsmoker groups mentioned above are based 
on small numbers—20 deaths in 63,000 nonsmokers— 
since nonsmokers are a minority and lung cancer in 
rural nonsmokers is rare. Therefore, conclusions based 
on these figures serve only. as a rough indication of 
what future studies may reveal. 

In the above studies, the effects of atmospheric 
pollution and of smoking were additive. ‘This was 
expected, since both types of smoke contain essentially 
the same carcinogens. Of high importance is the 
finding of Doll et al. (B.J. Cancer 11, 43, 1957) later 
confirmed by Stocks and Campbell (loc. cit.), that the 
incidence of lung cancer is directly proportional to the 
number of cigarettes smoked. ‘There is an indication 
that this proportionality also applies to the average 
3,4-benzpyrene content of the atmosphere (Stocks and 
Campbell, loc. cit.) and to the average smoke con- 
centration (Stocks, B.M1.7., 1, 74,1959). 

The major carcinogenic hazard from atomic bomb 
explosions is strontium-90, although other fission 
products are known to be relevant and still others are 
yet to be identified. Recently, Schulert has drawn 
attention to long-lived plutonium-239 as potentially 
dangerous (Abstr. Boston Meetg., Am. Chem. Soc., 
p.- 36C, 1959). Experimental work indicates that 
measurable traces of this extraordinarily potent 
carcinogen are deposited in the human lung by 
inhalation of contaiminated dust. 

Strontium-90 constitutes 5 per cent. of the radio- 
active isotopes produced in fission explosions and only 
loses one half its radioactivity in 28 years. Following 
an explosion, strontium-90 particles are dispersed 
diffusely in the earth’s upper atmosphere and gradually 
fall out on to plants and soil. They are incorporated 
into plants and foods, and absorbed into the human 
body mainly from calcium-rich foods such as milk. 
The human body uses strontium-90 somewhat inter- 
changeably with calcium for building bone. 

No information is presently available on the 
biological effect of strontium-90 in man. ‘Thus, all 
statements on the carcinogenic risks of strontium-90 
fallout are estimates. Here, two ways of assessing the 
hazard are described: both depend on previous human 
experience with exposure to radium, and both link 
this experience to strontium-90 by experiments with 
mice, which compare the carcinogenic action (chiefly 
bone tumor formation) of these two radioactive 
substances. 

Both methods require the controversial assumption 
that a direct proportionality exists between dose and 
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carcinogenic effect. Unfortunately, even experiments 
with millions of mice may fail to resolve this con- 
troversy. Man is the most convenient and certainly 
the relevant experimental animal. Our current self- 
experimentation with pleasantly-flavoured carcinogens 
in the form of cigarette smoke have this value: they 
indicate that proportionality between dose and 
carcinogenesis can apply in a large human population 
exposed continually to a low-level carcinogen during 
adult life. 

From the medical history of people who had eaten 
or been injected with radium, Hasterlik (‘‘ Peaceful 
Uses of Atomic Energy,” vol. 2, Un. Nat., N.Y., 
p. 149, 1956) estimated that 100 millimicrocurie 
radium carried in a person’s bone causes one death 
from bone cancer in 200 people. The present author 
has estimated this risk independently and agrees with 
this figure within 20 per cent. From animal experi- 
ments, the International Commission on Radiological 
Protection “(Brit. 7. Radwl., Suppl. No. °6;° 1955) 
estimated the toxic doses producing the same carcino- 
genic effect were in the ratio of 1:10 for radium 
compared to strontium-90; more recent data by 
Finkel (Acta U.I.C.C. 15, 99, 1959) give a ratio of 
1:30 at the optimal tumor dose, but 1:6 if the number 
of tumors produced at this dose is_ considered. 
Retaining the Commission’s toxic dose ratio of 1:10, 
Hasterlik’s estimate indicates that 1,000 millimicro- 
curie strontium-90 would cause one case of bone cancer 
in the lifetime (65 years) of 200 people, or one case 
per 65 x 200 people per year (Atomic Scientists 
Assoc., in ‘* The Nature of Radioactive Fallout and 
its Effects on Man,” U.S. Gvt. Printing Office, part 2, 
p. 1669, 1957). Simple arithmetic indicates that an 
average bone burden of 100 millimicrocurie strontium- 
90 would increase the present U.S. rate of osteogenic 
sarcoma by eight cases per million people per year, an 
increase of 40 per cent. If we assume a future U.S. 
equilibrium burden of six millimicrocurie strontium-90 
from bombs already exploded, we can expect eventually 
an increased incidence of one case per two million 
per year. 


The error in the above estimate may well be as high 
as 10-fold. For with radium, a few relatively high 
doses were given to a few hundred adults; with 
strontium-90, a fairly uniform continuous low dosage 
is being taken currently by the billions of people of all 
ages and races that comprise humanity. The extra- 
polation of toxic dose ratios from acute mouse experi- 
ments to semi-permanent exposure in man is also 
tenuous. 


A second method of estimating the potential 
carcinogenicity of strontium-90 is to ascribe 15 per 
cent of the natural incidence of osteogenic sarcoma to 
the background radiation, based on analogy with 
Lewis’ estimate (Science, 125, 965, 1957), for leukemia. 
Since one-third of the natural background radiation 
of human bone is due to a natural radium content of 
about 0-1 millimicrocurie (Spiers, Brit. 7. Radiol., 29, 
409, 1956), 5 per cent of the natural incidence of 
osteogenic sarcoma or one case per million per year is 
ascribed to this radium content of bone. Substituting 
the toxic dose ratio of 1:10 from animal experiments, 
one additional case of osteogenic sarcoma per million 
people per year is estimated to be due to a skeletal 
content of one millimicrocurie strontium-90. 

This estimate is 13 times higher than the first 
estimate and is also highly questionable. Here the 
conditions for radium exposure are close to those 
relevant for strontium-90. However, the assumption 
that one case of osteogenic sarcoma in 20 is due to the 
natural skeletal content of radium may be reasonable, 
but has no basis on fact. 

In conclusion, these rough estimates suggest that 
the death-rate from osteogenic sarcoma, caused by 
strontium-90 fallout from atomic bombs exploded up 
to May 1959, will be relatively minor compared to the 
present death-rate from lung cancer ascribed to 
conventional atmospheric pollution in cities. However, 
a nuclear war could radically reverse this position 
overnight. The sobering certainty remains that any 
present estimate of the possible future carcinogenic 
effects of fallout is at best only a rough guess. 
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PHOTOCHEMICAL AEROSOL FORMATION IN 
SULPHUR DIOXIDE-HYDROCARBON SYSTEMS 


N. A. RENZETTI, Air Pollution Foundation, and GEORGE 7. DOYLE, Stanford Research Institute, 
California, U.S.A. 


SUMMARY: The research described in 
this paper is part of a programme being 
conducted by Stanford Research Institute 
under the sponsorship of the Air Pollution 
Foundation. This programme is aimed 
at elucidating the chemistry of photo- 
oxidation, the mechanism of aerosol 
formation, and the properties of aerosols 
so produced. The work reported here 
covers a preliminary study of the impor- 
tant parameters governing aerosol forma- 
tion and a cursory survey of the potential 
of hydrocarbon types for aerosol forma- 
tion. The layout and method of use of 
the apparatus for irradiation are de- 
scribed. It is concluded that sulphur 
dioxide plays a large part in aerosol 
formation in urban atmospheres con- 
taining hydrocarbons and nitrogen oxides. 
The observed high sulphate content and 
abnormally low sulphur dioxide content 
found in the air of the Los Angeles Basin 
are easily explained by the result pre- 
sented in this paper. 


Introduction 


Experimental efforts in the study of the smog 
problem have been concentrated on elucidation of the 
process of photo-oxidation occurring in urban atmos- 
pheres containing traces of hydrocarbon and nitrogen 
oxides. Relatively little effort has been devoted to the 
study of aerosol formation, pending the development 
of some understanding of the chemistry involved. The 
formation of aerosols! and a possibly important role 
of sulphur dioxide in aerosol formation have been 
demonstrated in irradiated dilute mixtures of auto 
exhaust and air.2, Haagen-Smit and co-workers} have 
demonstrated aerosol formation from irradiated mix- 
tures of air and concentrations of hydrocarbons and 
oxides of nitrogen around a few parts per million by 
volume. In this work the cyclo-olefins were found to 
be the most potent aerosol formers. 


The present study is part of a programme being 
conducted by Stanford Research Institute under the 
sponsorship of the Air Pollution Foundation. ‘This 
programme is aimed at elucidating the chemistry of 
photo-oxidation, the mechanism of aerosol formation, 
and the properties of aerosols so produced. The work 
reported here covers a preliminary study of the impor- 
tant parameters governing aerosol formation and a 
cursory survey of the potential of hydrocarbon types 
for aerosol formation. 


Experimental Apparatus 


The photo-oxidations were carried out in a stirred- 
flow reactor consisting of a 50-litre round bottom 
Pyrex flask fitted with an all-glass paddle-wheel 
recirculating blower (30 l.p.m.) to draw air from the 


bottom of the flask and discharge it through the flask 
neck. Air for the reaction mixture was drawn by 
means of a diaphragm pump from a manifold carrying 
purified air for a large irradiation chamber.* The air 
stream was forced through a bed of activated alumina 
(Laboratory Lectrodryer) and split into two metered 
streams. One stream was passed countercurrent to a 
dropwise stream of water through a bed of glass 
Raschig rings. Near-saturation of this air stream was 
achieved by adjusting the electric current through 
glass heating tape wrapped around the downstream 
end of the bed until the temperature at the upstream 
end was approximately equal to the ambient. ‘This 
saturated stream was then mixed with the other 
metered stream (thus obtaining an air stream of known 
relative humidity), preheated and passed through a 
5 in. by 1-5 in. bed of platinized alumina at 600°C, 
cooled in copper tubing, metered, and discharged into 
a mixer. 


The other components of the reaction mixture were 
fed to the mixer through glass capillary tubing and 
sensitive float-type flow meters from pressurized stainless 
steel tanks containing reactant gases greatly diluted 
with prepurified nitrogen. The mixer consisted of a 
125 m.l. flask sealed on to a float-type flow meter. 
The main air stream was entered tangentially to cause 
a swirling motion in the flask over the capillary jets 
through which all of the minor components, except 
nitric oxide, entered the mixer. Dilute nitric oxide 
was introduced through a capillary jet in the throat 
of the flow meter to shorten its mixing time and thus 
to avoid its undue oxidation to nitrogen dioxide. The 
major mixing action for this component took place in 
the annulus around the glass float of the flow meter. 
The stream from the mixer then passed through an 
aerosol filter consisting of three pads of fired MSA 1106 
glass mat5 and into the reactor at the throat of the 
recirculating blower. 


The effluent stream from the reactor was taken from 
the recirculating stream just after it came from the 
bottom of the reactor. The efHluent stream was then 
fed to various instruments, including an aerosol 
counter photometer® for measurement of light-scatter- 
ing properties, a nuclei counter of the Aitken type7 
and a continuous analyzer based on colorimetric 
method for analysis of sulphur dioxide.8 Occasionally, 
a similar type of recorder was used for analysis of 
nitrogen.9 


Light-scattering measurements were always carried 
out using diluting and sheath air streams of essentially 
the same humidity as the reactor effluent to avoid 
hydration or dehydration of the aerosol particles. ‘This 
was done by using a closed-circuit counter photometer 
flow control system!10 where leakage was held to a 
negligible rate. The system was vented at a known 
flow rate so that samples could be taken at a known 
rate. Before each experiment the control system was 
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equilibrated by allowing air of controlled humidity to 
flow from the reactor through the system at several 
litres per minute for about an hour. This same 
relative humidity was then used in the subsequent 
experiment. 


Irradiation was by means of four General Electric 
H400-E1 medium-pressure mercury arc lamps placed 
symmetrically about the 50-litre reactor. The radiation 
was filtered by the Pyrex lamp envelopes and the walls 
of the reactor. The intensity within the flask was 
augmented by enclosing the flask with aluminium foil 
having four windows 6 in. by 6 in. The resulting 
intensity distribution within the reactor had been 
previously studied and found relatively uniform.!1 


Previously, an intensity of 9-2 10!5 quanta sec-! 
cm2 had been measured within the reactor with water- 
cooled filters (Corning specification 7-60) in the light 
path to isolate the 366u line.!2 Using General Electric 
Company’s data for the spectral power distribution of 
H400-E1 lamps and the transmittance of Corning 
filters plus the transmittance of water made it possible 
to obtain a figure for the geometric efficiency of the 
irradiation system of 2-78 x 10-5 cm-2. Because of the 
approximate nature of some of the basic data it was 
not considered worth while to take into full account 
in the calculation the reflection phenomena at inter- 
faces of the composite filter. However, in the absence 
of actual measurement of spectral distribution within 
the reactor, this calculated efficiency yields approxi- 
mate values of the spectral distribution within the 
reac‘or, using G.E.’s spectral power distribution 
data as a base of calculation and the expression 
Prix Ax 5°04 x 1016 x 4 x 2°78 x 10-5 x ‘T) quanta 
sec-! cm-2 (10u)-! where PA=power spectral distribu- 
tion in watts, x=(10u)-!, TA=reactor wall trans- 
mittance, and A=wavelength in millimicrons. ‘The 
result is shown in Fig. 1 and is compared with Leighton 
and Perkins’s values of the corresponding quantities 
for sunlight under representative conditions at a solar 
zenith angle of 0°.13 The result may be expected to 
be least accurate near 300u. 


Materials 

Air purified in the above-described purification train 
was examined by means of a long-path infra-red 
spectrophotometer and analyzed by a NO-NO) 
recording colorimeter. ‘The pure air contained less 
carbon dioxide than did the ambient air (probably 
because of adsorption by the activated alumina) and 
less than two parts per hundred million of nitrogen 
oxides. No significant amount of impurities, such as 
hydrocarbons, were detected—that is, less than 0-2 
p-p-m. were present. Blank runs using a SO), colori- 
meter recorder did not indicate the presence of sulphur 
dioxide—that is, less than 0-01 p.p.m. were present. 
Sulphur dioxide is probably removed by adsorption 
in the drying tower and by oxidation over the hot 
platinum catalyst. 


The nitric oxide used was Matheson C.P. grade. 
The hydrocarbons were mainly Phillips Pure Grade 
or Matheson C.P. grade. In some instances, particu- 
larly in the case of aromatic hydrocarbons, C.P. grades 
of other manufactures were used. Ethyl benzene was 
taken from a lot which had been purified by distillation 
in this laboratory. The l-butyne was taken from an 
A.P.I. standard sample ampoule. The prepurified dry 
nitrogen used to pressurize and dilute the reactants 
was obtained from Air Reduction Co. 

Reactants were stored in stainless steel tanks which 
had been washed thoroughly with organic solvents, 
dilute acid, detergent, and distilled water and then 


had been steamed out. After steaming, the tanks were 
baked at ca. 150°C, fitted with plugs and valves, and 
again baked under evacuation, at ca. 10-5 mm. The 
latter step was repeated before each refilling of the 
tanks. 


The tanks were filled by means of an all-metal 
vacuum manifold coupled to a conventional oil 
diffusion pump. After evacuation, the system was 
filled with the desired gas to a predetermined static 
pressure. Prepurified nitrogen was then bled into the 
system from a high-pressure cylinder until the desired 
100 p.s.i.g. final pressure was attained. The necessity 
of accurately measuring the rate of flow into the 
reactor usually imposed the condition that these 
bleeder tanks contain reactants at a concentration 
around 100 p.p.m. by volume. 

Liquid reagents were freed of dissolved gases by 
several repetitions of the freeze-pump-warm technique 
before the vapour was allowed to enter the metal 
vacuum system. 


Experimental Data: Photo-oxidation of Sulphur 
Dioxide in Air of 59 per cent Relative 
Humidity 

A rough estimate of the small decrease of sulphur 
dioxide concentration due to photo-oxidation was 
obtained in several experiments in which only sulphur 
dioxide and water vapour were present ‘These data 
are given in Table I. The absorption rate of sulphur 
dioxide in the reactor was estimated to be 0-013 min-! 
calculated from the data of Fig. | and the absorption 
coefficients found by Hall and Blacet.!4 Combination 
of the average rate of photo-oxidation with this 
absorption rate gave a quantum yield for sulphur 
dioxide consumption of about 0-3. 

This rate and quantum yield were based on the 
assumption that the secondary photochemical pro- 
cesses are such that the rate is directly proportional 
to the sulphur dioxide concentration found by Hall 
and Blacet!5 under considerably different conditions. 
These authors found a considerably smaller quantum 
yield of 0.036 at 3130A and 25°C (dry system, P/SO2 
=12-7 mm, P/O2,=10-6). The sources of the differ- 
ence are probably the higher total pressure, the 
much lower concentrations, and the presence of 
water vapour, combined with probable large errors 
in estimating absorption rates and the rate of photo- 
oxidation in the Institute’s reactor. If the same 
quantum yield of 0-3 is assumed for sunlight, then a 
photo-oxidation rate of 0-004 min-1! is obtained for 
the spectral distribution in the lower atmosphere 
shown in Fig. 1. This is in sharp contrast with the 
rate of ca. 2 x 10-5 min-! experimentally found for 
sunlight by Gerhard and Johnstone.!6 One factor 
probably contributing to this lack of agreement 1s 
the extreme variability of solar intensity in the region 
of effective sulphur dioxide absorption, 300-340u. 


Data on light scattering from the reactor effluent 
from photolyzing mixtures or sulphur dioxide and 
pure air of 50 per cent relative humidity are sum- 
marized-in Fig. 2. The ordinate represents. the 
amount of light scattered, from 2 ul. of aerosol, cor- 
rected for air scattering, divided by the amount scat- 
tered by an equal volume of air under the conditions 
prevailing in the counter photometer cell.17 The 
abcissa represents the amount of sulphur dioxide 
photo-oxidized to form the aerosol, estimated by use 
of the experimentally determined 4:5 x 10-3 min-1 
rate. These data are given in detail in Table II. 


The shape of the curve in Fig. 2 is probably deter- 
mined by the variation in response of the counter 
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photometer with average particle size. For sulphur 
dioxide consumptions greater than about 0-05 p.p.m., 
the greater amount of aerosol mass is probably con- 
tained in particles large enough to give a response 
approximately proportional to the square of the 
diameter.18 In fact, a plot of scattering versus the 
2/3 power of sulphur dioxide consumed is not incon- 
sistent with the hypothesis that approximately the 
same number of particles of sizes greater than ca. 
0-2u19 are produced when the consumption exceeds 
0:05 p.p.m. Apparently, when the consumption is 
less than this, the diameters lie in the transition region 


where scattering is going from a “‘square law’’ response 


to a sixth power response. In addition, the particle 
concentration may be rapidly varying in this region. 


The importance to air pollution of photo-oxidation 
of minute amounts of sulphur dioxide to sulphuric acid 
aerosol can be brought out by a simple calculation 
which shows that the complete conversion of 0-05 p.p.m. 
of sulphur dioxide to aerosol at 50 per cent relative 
humidity will result in a mass loading of ca. 460ug 
m3 of ca. 43 per cent solution of sulphuric acid. A 
loading of this magnitude can lead to a significant 
reduction of visibility, as supported by the measured 
light scattering shown in Fig. 2. 

The size distribution of particles above the counting 
threshold of the counter photometer are shown in 
Fig. 3 for three of the higher influent concentrations 
of sulphur dioxide. The size scale is in terms of poly- 
styrene spheres used to calibrate the counter. It is 
obvious that a considerable number of optically sig- 
nificant particles were present and that the number 
increased with increasing amounts of sulphur dioxide 
consumed. 

A separate experiment was carried out in which 
both light-scattering concentration and condensation 
nuclei (for water) concentration were followed as a 
function of time after the light shutters were opened. 
The result is shown in Fig. 4. A great number of 
nuclei appeared immediately and then decayed to an 
intermediate value while the light scattering increased 
steadily. The steady-state consumption estimated for 
this experiment was 0-02 p.p.m. which lies in the 
transition region of Fig. 2. It is evident that a great 
many particles of very low light-scattering ability— 
that is, very small diameter—were present. Com- 
bination of the estimated sulphur dioxide consump- 
tion with the nuclei count indicates a sulphuric acid 
content of 1-24 x 10-15 gm per particle. If the particle 
is assumed to have a density of 1-34 gm./m.l. and to 
consist of a 44 per cent solution of sulphuric acid in 
water, then one obtains <d3>1/3=0-16y in which 
d=particle diameter. Since this value represents the 
third moment of the size distribution, the first moment 
is probably much less than this figure. This suggests 
that the photo-oxidation of very small amounts of 
sulphur dioxide can supply ample acidic nuclei for 
either physical or chemical condensation of other 
materials present in the atmosphere. 

Only one experiment in this series was carried out 
to determine the effect of water vapour on sulphur 
dioxide photo-oxidation. The data are given in 
Table III. Unfortunately, no measurements of 
effluent concentrations were made during this sequence 
of experiments to observe possible effects on the 
photo-oxidation rate. The effect on light scattering 
was striking, as Table III indicates. 


Table Il 
Light-Scattering and Sulphur Dioxide 
Concentration Data showing Effect of 
Relative Humidity 
(Influent Sulphur Dioxide Concentration, 0:47 p.p.m. 





Estimated Sulphur Dioxide Consumption, 0-033 
p-p.m. Residence Time 17 minutes) 
Experiment Relative Light Bai 
Number Humidity Scattering fei 
6 A-2 50 5°9 
6 A-3 0 0-73 
and still 
decreasing) 
6 A-4 50 9°0 
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Photo-oxidation of Sulphur Dioxide in the 
Separate Presence of Nitrogen Oxides and 
Hydrocarbons 

Nitrogen Oxides. In one set of experiments nitric 
oxide (1 p.p.m.) was added to several photo-oxidizing 
mixtures of SO, (0°5 p.p.m.) in 50 per cent R.H. air. 

There were some indications that the formation of 

aerosol was hindered by nitric oxide. However, more 

experimental work will have to be carried out before 

a definite conclusion can be reached. 


10° 
A 
Si es 
. 10 
z 
64 
ES 
ow 4 
Sea 
Ws 
So 
oO. ; 
Oe 
ao 
id 
4 & 
5 
2 
fe AS 46) 
QO 10 20 30 40 


TIME , MINUTES 


The addition of nitrogen dioxide to irradiated mix- 
tures could enhance the oxidation of sulphur dioxide 
and increase the resultant light scattering because a 
rate constant of 3 x 1010 }2 mole-2 sec.-! has been 
reported for the reaction SO,+O+M—-SO3+M. 
Two experiments (0-14 p.p.m. SO», | p.p.m. NO») 
gave qualitative indication of an effect of this sort. 

Hydrocarbons. A few experiments in which butadiene 
or pentene-| (3 p.p.m.) was added to photo-oxidizing 
sulphur dioxide (0-3 p.p.m.) indicated that the addition 
of these olefins has a strong suppressive effect on the 
production of light-scattering aerosol. Possibly the 
olefins interfere with the chemical reactions and/or 
with the physical process of aerosol formation. 


Enhancement of Aerosol Production and of 
Sulphur Dioxide Photo-oxidation by Co- 
photo-oxidation of 2-Methyl 2-Butene with 
Nitric Oxide 

A fairly extensive investigation was made of the 
enhancement of aerosol production and of sulphur 
dioxide photo-oxidation by co-photo-oxidation of 
2-methyl 2-butene with nitric oxide. These experi- 
ments were carried out at 50 per cent relative humidity, 

keeping the nitric oxide concentration at 1-0 p.p.m. 

Residence time, sulphur dioxide concentration, and 

hydrocarbon concentration were varied. The data 

are given in Table IV, and some cuts through the data 
are illustrated in Fig. 5. The light scattering predicted 
for photo-oxidation of sulphur dioxide alone (see Fig. 

2) is also shown in Fig. 5 to bring out the marked 

enhancement resulting from photo-oxidation of the 

hydrocarbon. It is interesting to note that as much 

light scattering can be produced with 0:2 to 0-5 

p-p.-m. of hydrocarbon as with 0-5 to 3 p.p.m., pro- 

vided that sufficient residence time is allowed for the 

reaction (same concentration of nitric oxide and 
sulphur dioxide). Increasing amounts of sulphur 
dioxide led to increasing light scattering. Perhaps this 
latter effect will saturate due to interference by 
sulphur dioxide with the hydrocarbon oxidation, as 

indicated in the lower right-hand graph in Fig. 5. 

The increase in light scattering is most marked at 
the lower sulphur dioxide concentration. This prob- 
ably results from the aforementioned transition in 
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Figure 4. Variation of nuclei and light scattering with time in effluent from photo-oxidized mixture of 0:24 ppm sulphur dioxide 
with 50%, R.H. air (residence time, 18 minutes) 
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Some cuts through the dimensional space of the data of Table VII compared with light scattering in the absence of 


hydrocarbon and nitric oxide 


photometer response from diameter to the sixth power 
to the square of the diameter with increasing diameter 
which renders the method most sensitive to changes at 
low sulphur dioxide concentrations. However, the 
changes are good measures of the optical importance 
of the particles produced. 

The particle count tends to parallel the light scatter- 
ing in those cases where it was measured. The count 
per size class rose steeply with decreasing particle size 
in a manner similar to that observed in distributions 
in irradiated automobile exhaust.20 The background 
of larger particles observed in the latter case was 
absent because the reaction mixture was not filtered. 

Experiment No. 8 A-3 (see Table IV) was a deviation 
from the experimental plan. The humidity was 
allowed to decrease, and as it decreased the light 
scattering decreased and the particle size distribution 
changed, as shown in Fig. 6. It is evident that humidity 
has a marked effect, which is currently under investi- 
gation. 

Additional data on those Table IV experiments in 
which measurements of effluent sulphur dioxide were 
made are shown in Table V. Values of the rate of 
sulphur dioxide disappearance are compared with the 
rate predicted from the SO 2 photo-oxidation rate 
(Table I) to illustrate that the photo-oxidation of the 
hydrocarbon accelerates the rate of disappearance of 
sulphur dioxide. 


Nuclei in Co-photo-oxidizing Mixtures of Olefin, 
Nitric Oxide and Sulphur Dioxide 

An attempt was made to duplicate in a synthetic 

system the results obtained with irradiation of auto 

exhaust from olefin and sulphur-containing fuels.21 

For this purpose a mixture of 3 p.p.m. 2, 3-dimethyl- 
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Figure 7. Nuclei, light-scattering, and particle size distribution data on the effluent from a photolyzing mixture of 3 ppm Zs 
3-dimethylbutene-2, 1 ppm nitric oxide, and 0-1 ppm sulphur dioxide in 50% R.H. air (residence time, 27-5 minutes) 
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Figure 8. Nuclei and light-scattering data on the effluent from a photolyzing mixture of 3 ppm cyclohexene and \ ppm nitric oxide 
in 50%, R.H. air (residence time, 27-5 minutes) 
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butene-2,, 1 p.p:m. nitric oxide, and O 1 p.p.m, 
sulphur dioxide air was irradiated in the reactor with 
50 per cent relative humidity at a residence time of 
27 minutes. Light scattering and nuclei in the effluent 
were each measured as a function of time. The results 
are shown in Fig. 7 along with the data on a particle 
count made at steady state. The behaviour of the 
auto exhaust mixture was qualitatively duplicated. 
However, the steady-state nuclei concentration was an 
order of magnitude greater, and the particle count 
was lower, than for auto exhaust. This may be attri- 
buted to the considerable differences in estimated 
concentration (~0-:5 p.p.m. sulphur dioxide for the 
auto exhaust) and to qualitative differences in the 
kind of hydrocarbon present. 

Nuclei concentration in the absence of sulphur 
dioxide was also measured in the case of mixtures of 
cyclohexene (3 p.p.m.) and nitric oxide (1 p.p.am-). 
This is the only one of the hydrocarbons tested (see 
below) which yielded considerable aerosol in the 
absence of sulphur dioxide. The results are shown in 
Fig. 8. The considerable number of nuclei for water 
condensation appear as a transient peak which then 
decays towards an apparent steady-state level ~ 104 
cm-3. 


The Production of Light-Scattering Aerosol 
from Irradiated Hydrocarbon-Nitric Oxide 
Mixtures both in the absence and in the 
presence of Sulphur Dioxide 


A cursory survey was made of the efficacy of 
various hydrocarbon types in producing aerosol under 
irradiation. Most of the hydrocarbons chosen are 
representative of the more common types expected to 
be found in polluted atmospheres. ‘The following 
fixed conditions were chosen for this study: 3 p.p.m. 
hydrocarbon, | p.p.m. nitric oxide, 50 per cent relative 
humidity, and 27 minutes residence time. These con- 
ditions were deviated from in some experiments but 
were adhered to in at least one experiment for each 
hydrocarbon. Influent sulphur dioxide, when used, 
was generally in the range of 0-03—0-3 p.p.m. 

The results obtained in the absence of sulphur 
dioxide are shown in Table VI. Among the hydro- 
carbons tested, only branched-chain internal olefins, 
cyclo-olefins, and diolefins were definitely capable of 
producing light-scattering material under these con- 
ditions. Of these, only the cyclo-olefin—in this case, 
cyclohexene—showed light-scattering values com- 
yarable with those produced by some hydrocarbons in 
the presence of sulphur dioxide. A very small amount 
of scattering was shown by 1|-pentene, but the amount 
was so small that the possible effect of impurities in 
the mixture cannot be disregarded. 

The effect on the observed light scattering of adding 
sulphur dioxide to these same mixtures is shown in 
Table VII. The olefins tested, including cyclo-olefins 
and diolefins, were active in accelerating the dis- 
appearance of sulphur dioxide. The light scattering 
from irradiated mixtures of the olefins and diolefins 
was strongly enhanced by the addition of sulphur 
dioxide. Ethylene produced an uncertain marginal 
effect, probably related to its known low rate of photo- 
oxidation. The addition of sulphur dioxide to the 
irradiated cyclohexene mixture had no large effect on 
the already large light scattering, although the upper 
limit of the range of variation was apparently increased 
from about 11 to about 23. Some of the saturated 
hydrocarbon and p-xylene nitric oxide mixtures 
apparently suppressed the appearance of aerosol com- 
pletely. There are strong indications that some of 


these same mixtures may have enhanced rather than 
suppressed sulphur dioxide disappearance at the same 
time that no appreciable aerosol was being produced. 
This points to the presence in these systems of processes 
other than co-photo-oxidation of sulphur dioxide to 
sulphuric acid. Methane, 2, 3-dimethyl propane 
l-butyne, and benzene-nitric oxide mixtures had no 
great effect on the photo-oxidation of sulphur dioxide 
and the associated production of aerosol. Toluene and 
ethyl benzene may have strengthened the light scatter- 
ing slightly, but there was no evidence of pronounced 
acceleration of sulphur dioxide disappearance. 

Since all of these experiments were performed under 
arbitrarily fixed conditions with no or few. replica- 
tions, it is probable that there are conditions under 
which aerosol can be produced with and without 
sulphur dioxide in the presence of some of the inactive 
hydrocarbons. However, the results summarized above 
do bring out the marked activity of the olefins in this’ 
phenomenon. 


Discussion 
Implications for Air Pollution 


It is apparent that sulphur dioxide does play a large 
role in aerosol formation in urban atmospheres con- 
taining hydrocarbons and nitrogen oxides. The 
observed high sulphate content and abnormally low 
sulphur dioxide content found in the air of the Los 
Angeles Basin22 are easily explained by the result 
presented in this paper. 

For urban atmospheres in which pollution is pre- 
dominantly caused by sulphur dioxide the photo- 
oxidation rate estimated in this paper indicates a 
significant conversion of sulphur dioxide to sulphuric 
acid mist during the day when the atmospheric trans- 
missivity for the region around 300u. is relatively high 
and the average air path for solar radiation is not too 
great. The existence of such a process would obviate 
the necessity of postulating the presence of catalysts23 
to account for the observed fact that sulphur dioxide 
in such atmospheres can at times be relatively rapidly 
converted to sulphuric acid. However, extrapolating 
the rate observed in the reactor to that occurring in 
sunlight involves possible large errors in estimating the 
intensity around 300 within the reactor. For this 
reason further experimental work is indicated to con- 
firm the estimated rate. It might be pointed out, 
however, that even in atmospheres polluted predomi- 
nantly with sulphur dioxide there will be some un- 
saturated hydrocarbons and nitrogen oxides. The 
work on 2-methylbutene-2 described above, indicates 
that low hydrocarbon concentrations can be quite 
effective in co-photo-oxidizing sulphur dioxide. If this 
finding holds for typical concentrations in such atmos- 
pheres, the question of sulphur dioxide absorption 
rates and quantum yield for photo-oxidation could 


become academic. 


Reaction Mechanisms in the Photo-oxidation of 
Sulphur Dioxide 


The kinetics and mechanism of this reaction have 
been investigated by Hall and Blacet.24 In dry 
systems and using 3130A radiation, these investigators 
found sulphur trioxide to be the only product, its rate 
of production being proportional to the sulphur dioxide 
pressure. The latter finding was confirmed by Gerhard 
and Johnstone25 for parts per million concentrations 
in wet air, 60-70 per cent R.H., with sulphuric acid 
being the product. Hall and Blacet also found that, 
for oxygen pressures greater than 50 mm., the rate of 
production was independent of oxygen pressures. In 
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the absence of oxygen, the products were sulphur and 
sulphur trioxide. The mechanism suggested in the 
absence of oxygen was 

SO2+kv—+>SO2* (1) 

SO 2*-+SO,+kv (2) 

SO2*+M-—-SO2+M (3) 
and presumably SO-+SO3-+S by various steps (5) 

In the presence of oxygen the additional steps 

M+S0O* +O2>SO04+M (6) 
and 

SO04+ 02803 +03 (7) 
were postulated.26 Later, (7) was supplemented by 
(8) :27 

SO04+S02—2S803 (8) 
The authors prefer to neglect (7) pending proof that 
ozone can be formed. This mechanism, plus the 
observed independence of oxygen concentration, 
requires a quantum yield of 2 in contrast with the 
fractional yields actually observed. This inconsistency 
can be avoided by taking advantage of some recent 
developments in the theory of electronically excited 
AB» molecules. 

Molecular orbital calculations by Walsh28 indicate 
that the first excited electronic state of sulphur dioxide 
is a “‘bent”’ state, having a different O-S-O bond angle 
than the ground electronic state. By the Franck- 
Condon principle, then, the absorption of radiation by 
sulphur dioxide promotes it into a highly excited 
vibrational state of the second electronic level, thus 
complicating somewhat the process represented by (1), 
(2) and (3). This vibrational ground state can 
probably be identified with the reactive species of 
reactions (4) and (6) and we can write: 

SO, +hkv->SO2** (9) 
SO,**-+SO>, by various processes (10) 
SO2**-+SO,* by various processes (11) 
SO2*-+SQO) by various processes Cre 

The bent state can probably be considered to be a 
biradical having an unpaired electron in a sulphur 
sp3 orbital, thus facilitating reaction (6). The only 
condition on relative rates imposed by experimental 
findings is that reaction (6) be much more rapid than 
the net rate of processes (12) at oxygen pressures 
greater than about 50 mm. ‘Therefore, the bent 
ground state is sufficiently stable with regard to 
collisional deactivation and spontaneous or induced 
radiation so that it reacts nearly completely with 
oxygen at these relatively high oxygen partial-pressures 
and at total pressures ranging from 0-1 to 1 atmos- 
phere. Considerably more work is indicated on the 
photodismutation and photo-oxidation of sulphur 
dioxide before the mechanism can be stated in detail 
with confidence. 

The work described in this paper suggests that the 


reaction 
S0O4+NO-SO3+ NO, (13) 


takes place, thus accounting for the possible suppressing 
effect on the sulphur dioxide photo-oxidation rate by 
nitric oxide. 

In the presence of photolyzing nitrogen dioxide, 
both reaction (13) and the reaction 
must be considered. 

Sulphur dioxide at parts per million concentrations 
cannot compete so successfully with molecular oxygen 
in air for oxygen atoms as to account for the observed 
enhancement of dioxide consumption by co-photo- 
oxidizing olefin-nitric oxide mixtures. Therefore, 
reaction (14), plus 


NO, -+-kv->NO +0 (15) 


and 

O+0,+M—-03+M 16) 
plays only a minor role (Ry43 x 103 (SO) (O) 
p.p.m. min-1, Rys=1-2 (NO) p.p.m. min-1*, Ryg= 
1-4 x 106 (O) p.p.m. min-! with air at atmospheric 
pressure in the 50-litre reactor). (Nitric oxide is 
partially converted to nitrogen dioxide during the 
photo-oxidation.) We must, therefore, look elsewhere 
for the responsible reactive species. For example, we 
may write speculatively 
but more experimental work is needed before a 
mechanism can be confidently proposed. 
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Rate of Photo-oxidation of Sulphur Dioxide in 50 per cent R.H. Air 





Sulphur Dioxide Concentration 


Experiment (p.p.m.) 
Number 
Influent Effluent 
19 AS 0-61 0-52 
8 AS 0-52 0-47 
11 AS 0-28 0-27 
14 AS Q-22 0-20 


Rate of 
Residence Photo-oxidation 
(Min.) (min ~1) 
Decrement 

0-09 27 0-006 
0-05 17 0-006 
0-01 iby 0-002 
0-02 27 0-004 





Average (4-5-+1-:2) x 10-3 min-! (50 per cent Conf.) 


224 


Varo Te 


Table I 


Light Scattering and Sulphur Dioxide Concentration Data for Photo-oxidation in 
50 per cent R.H. Air 














Sulphur Dioxide Data (p.p.m.) 














Residence Light-Scattering Data 
Experiment Time Influent Increment 
Number (Min.) a 
from Effluent Total re- Count 
Tank Data(a) Measured (b) Measured (b) Calculated ferred to Air (mI-1) 
11 A-1l 17 0-11 NI NI NI 0-01 0-75 NI 
11 A-2 id) 0-30 NI NI NI 0-02 2-58 32 
5 A-2 Y/ 0-47 NI NI NI 0-03 <2) NI 
6 A-2 17 0:47 NI NI NI 0-03 5-9 174 
6 A-4 17 0-47 NI NI NI 0-03 9-0 NI 
7 A-2 ly) 0-47 NI NI NI 0-03 8-7(c) NI 
7 A-4 17 0-47 NI NI NI 0-03 0-59(c) NI 
7 A-5 17 0-47 NI NI NI 0-03 0-19(c) NI 
14 AS-1 27 NI 0-22 0-20 0-02 0:02 1-07 NI 
17 AS-2 27 0-51 0-63-0-90 0-61 0-:02-0-29 0-06 7s) NI 
17 AS-3 27 0-51 0-63-0-90 0:64 < 0-00-0-26 0-06 17-4 1080 
17 AS-4 27 0-51 0-63-0-90 0-75 < 0-00-0-15 0-06 15-9 NI 
17 AS-6 27 0-51 0-63-0-90 0-71 < 0-00-0-19 0-06 16-9 NI 
19 AS 27 NI 0-61 0-52 0-09 0:07 11-3(c) NI 
16 AS-5 27 1-02 1-34 1-20 0-14 0-11 24(c) NI 
16 AS-6 Di 1-02 1-34 0-98 0-36 0-11 17-5 1190 
16 AS-2 27 2-27 2:58 2-62 < 0-00 0-25 38-7 1730 
16 AS-3 27 2-27 2-58 2-40 0-18 0-25 26-7 NI 
15 AS-2 27 4.49 3-48 3-81 <0 0.49 56 3990 
15 AS-3 Zi 4.49 3-48 4-18 <0 0 49 5S} NI 











(a) These concentrations were calculated from the partial pressure of sulphur dioxide in the stainless steel reagent storage tank 
and flow rates into the mixer. : 
(b) Measurements of sulphur dioxide in the reactor stream were occasionally very inaccurate and indefinite because of wall sorption 


effects and/or malfunction and slow response of the sulphur dioxide recorder. 


On those occasions when it was thought that the 


recorder was at fault, greater reliance was placed on the calculated concentrations. 
(c) Is used to indicate that the light scattering was varying in a quasi-periodic manner and that the value given is the peak of the 
variation and that the minimum value is of the same order of magnitude as the peak. 


Table IV 
Photolysis of Mixtures of 2-Methylbutene-2, Nitric Oxide and Sulphur Dioxide 


a I 





Influent Concentration 


Effluent Data 























Experiment Residence (p.p.m.) —— 
Number (Min.) Irradiation Particle SOz 
Light Count Concentration 

SO» HG. NO Scattering (ml-1) (p.p.m.) 
3 A-3 17 yes 0-094 2-9 0-96 6-2 242 NI 
9 AS-3 17 no 0-11 0-49 0-98 NI NI 0-11 
9 AS-4 17 yes 0-11 0-49 0-98 NI NI 0-01 
, 9 Agi 17 yes 0-11 0-49 0-98 5-6 NI NI 
10 A-1 17/ no 0-11 0-49 0-98 0-00 NI NI 
10 A-2 17 yes 0-11 0-49 0-98 5-2 NI NI 
9 A-2 17 yes 0-11 0-99 0-98 6-4 NI NI 
10 A-3 17 yes 0-11 0-99 0-98 7:3 NI NI 
9 A-3 17 yes 0-11 1-98 0-98 11-1 NI NI 
10 A-4 17 yes 0-11 1-98 0-98 8-4 NI NI 
9 A-4 17 yes 0-11 2-9 0-98 7-4 NI NI 
10 A-5 17 yes 0-11 2-9 0-98 8-7 NI NI 
3 A-4 7 yes 0-19 2-9 0-96 11-8 590 NI 
10 A-6 IZ yes 0-30 2-9 0-98 14-5 NI NI 
2 A-3 7 yes 0-47 2-9 0-96 6-4 Si NI 
3 A-5 iY yes 0-47 2-9 0-96 18-3 896 NI 
TAT 17 yes 0-47 2-9 0-96 24.2 NI NI 
8 A-l 17 no 0-47 2-9 0-96 0-00 NI NI 
8 A-2(a) 17 yes 0:47 2.9 0-96 23-6 1,000 ~ NI 
8 A-3(a) 17 yes 0-47 2-9 0-96 7:5 358 None 
8 AS-3 17 no 0-52 2-9 0-96 NI NI 0-52 
8 AS-4 17 yes 0-52 2-9 0:96 NI NI 0-40 
12 A-1 44 no 0-10 0-50 1-0 0-00 NI NI 
12 A-2 44 yes 0-10 0-50 1-0 9-5 NI NI 

12 A-3 44 yes 0-10 1-0 1-0 8-9 NI ~ -005 

12 A-4 44 yes 0-10 3-0 1-0 9.2 NI ~ -005 
2 A-4 44 yes 0-47 3-0 1-0 22-3 1,028 NI 

12 A-5 44 yes 1-0 3-0 1-0 17-8 680 aa 
2 A-5 84 yes 0-47 2-9 0:96 < 26-1 1,200 ~ NI 
2 A-6 84 no 0-47 2-9 0-96 >0 NI NI 





(a) Subsequent to experiment 8A-2 the humidifier was bypassed. During experiment 8A-3 the relative humidity was approaching 
0-0 per cent. 
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Table V 


Data Showing Increased Rate of Consumption of Sulphur Dioxide due to 
Photo-oxidation of 2-Methylbutene-2 by Nitric Oxide 








Influent SO» in SO, Dis- Calculated 
Experiment Residence Concentration Effluent appearance Photo-oxidation | Enhancement 
Number Time (p.p.m.) Concentration Rate _ Rate Ratio 
CVn) <a ee (p.p.m.) (p.p.m.[Min.) | (p.p.m./Min.) 
HG. NO SO» 

9 AS-4 Ny) 0-49 0-98 0-11 0-01 0:0059 0-00046 13 

8 AS-4 7} 2.9 0-96 0-52 0-40 0-0070 0-0022 3-2 
12 A-3 44 1-0 1-0 0-10 ~ 0-005 0:0022 0-00038 5:8 
12 A-4 44 3-0 1-0 0-10 ~ 0-005 0.0022 0-00038 5-8 
12 A-5 44 3-0 1-0 1-0 0-45 0-012? 0-0038 3-2 

Table VI 


Light Scattering and Total Particle Count Observed in Photolyzed Mixtures 
of 3 p.p.m. Hydrocarbon and 1 p.p.m. Nitric Oxide with 50 per cent R.H. Air 














Light | Light 
Experiment Hydrocarbon Residence Scattering Particle Scattering 

Number Time Referred Count at Time 

(Min.) to Air per ml. of Count 
44 AS methane 24 0-00 NI NI 
34 AS n-pentane 27 0-00 NI NI 
32 AS 2-methylbutane 2h 0-00 NI NI 
35 AS 2, 2-dimethyl propane 2d 0.00 NI NI 
38 AS cyclopentane 27 0-00 NI NI 
49 AS ethylene 24 0-00 NI NI 
25 AS 1-pentene 27 0-04 NI NI 
23 AS 2-methyl 1-propene 27 0-00 NI NI 
1 A-1 trans 2-butene 21 0-00 NI NI 
18 AS trans 2-butene 2d 0-00 NI NI 
21 AS trans 2-butene 27 0-00 NI NI 
2 A-2 2-methylbutene-2 7 <(0-22 <14 ~ 0-22 
3 A-2 2-methylbutene-2 17 0-60 NI NI 
29 AS 2, 3-dimethylbutene-2 27 0-19 NI NI 
30 AS 2, 3-dimethylbutene-2 27 0-30 NI NI 
27 A cyclohexene 27 0-26(ss) 179 7:6 

(transient peak) 
28 AS cyclohexene Zid <1 290 . 
(peak of light 
; scattering) 

31 AS cyclohexene 27 10-8 NI NI 
41 AS cyclohexene 27 8-2-14-2 NI NI 
22 AS 1, 3-butadiene DY) 0-38 NI NI 
47 AS 1-butyne 2a 0-00 NI NI 
42 AS benzene 1d 0-00 NI NI 
50 AS toluene 27 0-00 NI NI 
48 AS ethyl benzene Tae | 0-00 NI NI 
40 AS p-xylene 271 0-00 NI NI 





NI means no information. 
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Table VII 


Light Scattering and Total Particle Count Observed in Photolyzed Mixtures of 
3 p.p.m. Hydrocarbon, 1 p.p.m. Nitric Oxide, and Sulphur Dioxide with 50 per cent R.H. Air 











Sulphur Dioxide Light Particle 
Experiment Residence Concentration Enhancement Scattering Count 
Number Hydrocarbon Time (p.p.m.) Ratio(a) Referred |] 
(Min.) | |————_]|—_- to Air Light 
Influent Effluent (a) em-3 Scattering 
44 AS methane 27 0-03-0-10 0-00 <8-9 0-00 NI NI 
44 AS methane 27 0-14 0-14 0-0 1-80 NI NI 
34 AS n-pentane 27 0-03-0-10 0-00 <8-9 0-00 NI NI 
34 AS n-pentane 247] 0-14 0-15 0-0 0-00 NI NI 
32 AS 2-methylbutane Pol 0-03-0-10 0-01 <8-0 0-00 NI NI 
33 AS 2-methylbutane Dh 0-03-0-10 0-01 <8-0 0-00 NI NI 
35 AS 2, 2-dimethyl propane 27 0-03-0-10 0-00 <89 0-00 NI NI 
35 AS 2, 2-dimethyl propane 2H 0-14 0-01 < 8-3 0-22 NI NI 
38 AS cyclopentane 27 0-03-0-10 0-00 <8-9 0-00 NI NI 
38 AS cyclopentane 21 0-14 < 0-08 <3-8 0-00 NI NI 
49 AS ethylene (6 p.p.m.) 27 0-03-0-10 0-00 <8-9 0-06 NI NI 
49 AS ethylene (6 p.p.m.) 2, 0-14 0-16 0-0 2-70 NI NI 
25 AS 1-pentane 27 0-27 0-14 4-3 7:7-13-6 72 7-8 
23 AS 2-methy! 1-propane 27 0-27 0-19 2-6 2-0-6:-9 17 1-6 
1 A-2 trans 2-butene Za 0-47 NI NI 16 248 ~16 
18 AS trans 2-butene 27 0-61 0:36 3-6 16-1 NI NI 
21 AS trans 2-butene 2 0-27 0-00 8-9 - < 10-5 NI NI 
21 AS trans 2-butene 27 0-39 0-29 2°3 16-1 710 16-1 
2 A-3 2-methylbutene-2 17 0-47 NI NI 6-4 511 ‘4 
3 A-3 2-methylbutene-2 Ii, 0-09 NI NI 6-2 240 6-2 
3 A-4 2-methylbutene-2 17 0-19 NI NI 11-8 590 11-8 
3 A-5 2-methylbutene-2 17 0-47 NI NI 18-3 900 18-3 
29 A 2, 3-dimethylbutene-2 27 0-27 0-00—0-11 <5-3 2-0-6-3 22 2-0 
30 AS 2, 3-dimethylbutene-2 27 0-09 0-00 8-9 17-9 NI NI 
28 AS cyclohexene 27 0-27 < 0-06 <69 3-8-23-4 129 6-4 
31 AS cyclohexene 27. 0-03-0-10 0-00 8-9 6-4-13-1 NI NI 
22 AS 1, 3-butadiene 27 0-27 0-15 6-9 16-7 509 13-8 
47 AS 1-butyne 27 0-03-0-10 0-00 8-9 0-00 NI NI 
47 AS 1-butyne 27 0-14 0-14 0-0 0-11 NI NI 
42 AS benzene 27 0-03-0-10 0-00 8-9 0-06 NI NI 
42 AS benzene 27 0-14 <0-13 0-0 0-98 NI NI 
50 AS toluene 2 0-03-0-10 0-00 8-9 0-00 NI NI 
50 AS toluene Zh 0-14 0-05-0-35 fi 2-00 NI NI 
48 AS ethyl benzene 27 0-03-0-10 0-00 8.9 0-00 NI NI 
48 AS ethyl benzene 27 0-14 0-16 0-0 2-70 NI NI 
40 AS p-xylene RY 0-03-0-10 0-00 8-9 0-00 NI NI 
40 AS p-xylene 27 0-14 0-08 3-8 0-00 NI NI 








NI means no information. 


(a) Measurements of effluent sulphur dioxide concentration and values of the enhancement ratio calculated from these measurements 
are in considerable doubt, particularly at the lower influent sulphur dioxide concentrations because of difficulties in establishing 
and measuring low concentrations in the apparatus. The enhancement ratio is the ratio of rate of disappearance of sulphur 
dioxide to that expected from sulphur dioxide photo-oxidation alone and can be no greater than 8-9 at a residence time of 27 
minutes if the photo-oxidation rate is 0-0046 min-!, 

(b) This column gives light scattering at the time the count was made. 
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THE PHOTOGRAPHY OF AIR POLLUTION 
R. S. SCORER, D.Sc., Department of Mathematics, Imperial College, London, England 


SUMMARY: The author discusses the 
uses of photography in air pollution 
observations and investigations and with 
the aid of examples illustrates the values, 
limitations and _ possibilities of error 
associated with such work. 


Solid objects with sharp edges are rather easy to 
photograph in comparison with clouds and air pollu- 
tion. There are certain standard techniques, such as 
the use of polarizers and orange filters, for making 
clouds stand out when the sky surrounding them is 
blue, but they fail when the sky is hazy and orange, 
grey and overcast, or when the visibility is poor. ‘They 
also fail with grey or white smoke and it is therefore 
often necessary to choose carefully the point of 
observation. 

The grey smoke from the steam locomotive in 
Plate I is darker than the sky but lighter than the 
buildings. It has been made visible by taking it from 
a point higher than the source in a direction directly 
downwind, thereby increasing its opacity. ‘The smoke 
from tall chimneys can sometimes be seen more clearly 
by viewing it from directly downwind, especially when 
it is descending and obscuring the chimney top: when 
viewing it from any other angle one cannot usually 
tell whether or not it is descending because of the 
effects of perspective. The white plume from ‘the 
cement works in Plate II is made visible by showing 
it against a hillside. 

Of course we cannot always get to an ideal view- 
point, and our subjects do not normally pose for us. 
On the other hand, many of us do get into all sorts 
of unexpected places and the only answer is to carry 
our cameras everywhere in the hope that scenes of 
the kind we wish to record will occur. Plate I was 
taken while examining a new design of roof. 

One must be ready to recognize interesting but 
unexpected things. For example, the standard 
technique for illustrating dirty buildings is to show 
pictures of them before and after cleaning. ‘This can 
be faked in the dark-room quite easily, but the 
comparison is too obvious to be of any scientific value 
anyway. More interesting are the buildings which 
are dirty only in parts. Why, for example, do the shad- 
ows on the flying buttress on Lincoln Chapter House 
(Plate III) show when the sun is not shining? Clearly 
it is not a question of washing by rain but simply that 
the black stuff, whatever it is, doesn’t grow so well 
in sunshine. This particular stonework only gets 
sunshine from within 30° of S.E. for most of the year. 

Photographs of smoky cities do not look impressive 
unless there is a basis of comparison. One trick is 
to show “‘ Sunday ” and “‘ Monday ”’ pictures of some 
industrial town, side by side. They prove nothing 
because the weather has a much greater effect than 
the day of the week and it is too easy to cheat anyway. 
Thus Plates IV (a) and (b) are views of Liverpool 
‘““ demonstrating the advantages of smokeless fuel ”’. 
They were taken about three minutes apart, one by 
infra red light, on a muggy but not particular y smoky 
day. : 

By careful selection of the place and moment one 
can “‘ demonstrate ”’ fallacies. For example Plate V 
is quite natural (but was taken at the top of a cliff). 

Plate VI is not an attempt to prove that the colliery 


in question was making dark smoke, but this temporary 
dark emission happens to provide a good illustration 
of atmospheric eddies which are significantly different 
in structure from. those of Plate II. Dark smoke 
cannot be proved by photography because it can so 
easily be faked. Plate VII (a), (b) are actually the 
same photograph of a steelworks smoke plume. VII (a) 
shows it by red light and VII (b) by blue light, and 
they are both copied from the same colour picture. 
The plume itself was bright orange red. 

Plate VII illustrates the principle that it is better 
to take the picture in colour first and try out filters 
later. Generally much more contrast can be obtained 
in this way than by using black and white film and 
hurriedly selecting filters at the time. 

The easiest kind of smoke to photograph is that 
which comes from tall chimneys when it is dense or 
coloured. It shows up well in bright sunshine on a 
clear day and it is under such conditions that a 
professional photographer will take pictures of it if 
commissioned to do so. But what if he is asked to 
record the cause of widespread visibility ? 

Plate VIII shows a district known as West Wimble- 
don, where there are only two significant kinds of 
smoke source—bonfires and domestic fires. On this 
sunny day (Oct. 28, 1958, 16 h. G.M.T.) there was 
an inversion at about 300 ft and this suburb was 
literally stewing in its own juice. Such is the habit 
of our cities and suburbs on many winter nights every 
year, but I know of no method of demonstrating to 
the incredulous that this really does happen after 
dark except by showing that it can happen under 
meteorological conditions which often occur at night. 

On one occasion a few years ago when I was riding 
this particular hobby horse I was accused of selecting 
the pictures to prove my points. Actually I showed 
all the pictures I possessed at the time—no selection 
was made. But nothing is proved by the pictures 
anyway. What they do is to draw attention to 
conditions of the atmosphere (or buildings) which 
were passing unnoticed: they help people to be 
observant and make it easier for them to believe that 
what our knowledge of the behaviour of the atmosphere 
tells us must be happening, really is happening. 

That, of course, is a personal viewpoint, but there 
are much more important corollaries. ‘The camera 
must be carried everywhere, like a sketchpad or 
notebook, so that it is ready for any eventuality. One 
must be psychologically prepared for the unexpected 
or the unexpected will not be noticed. If no photo- 
graphs were ever used for the persuasion of others, the 
search for subjects and the taking.of them would be 
entirely justified by what the photographer himself 
discovers. He sees illustrations of his critic’s points; 
he becomes aware of new processes of smoke accumula- 
tion and dispersion. The discipline of recording an 
event by photograph and making notes of the occasion 
is an aspect of the experimental and observational 
scientist’s technique which is well-known for the 
valuable mental stimulus it can provide. But the 
stimulus comes not from seeing again what one 
believes in. Illustrations of what one ‘‘ knows ”’ to be 
true can be dangerously sedative. Rather one should 
seek to disprove every cherished theory: one soon 
discovers how naive they are. Knowledge consists in 
having grounds for abandoning theories. 
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smoke at Brayford 


Railway 


Plate I 





Cement works, Bradwell, Derbyshire. 


Plate II. 
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Plate III. Blackening on Lincoln Cathedral Chapter House. 








Plate IV. Liverpool seen from a new block of flats. (a) and (b). 
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Plate V. How to illustrate queer behaviour of the wind. 





Plate VI. Black smoke from a colliery near Chesterfield showing the atmospheric eddies 
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Red dust plume at Scunthorpe seen through red and blue filters. 


Plates VII. (a) and (b). 
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Plate VIII. West Wimbledon obliterated by a shallow layer of domestic smoke. 
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THE PENETRATION OF INVERSIONS BY HOT PLUMES 
G. SPURR, B.Sc., Adnst.P., Central Electricity Research Laboratories, Great Britain 


SUMMARY: It is possible to calculate the 
heat rate required in a chimney to ensure 
penetration of an inversion of known 
height and intensity. High chimneys are 
essential. Chimneys serving 100 MW of 
plant or more will penetrate the worst 
inversions. There is need for more 
information on inversions. 


Introduction 


On rare occasions large cities are enveloped by 
persistent fog which quickly becomes contaminated by 
atmospheric pollution. ‘The temperature inversion 
which gives rise to the fog also effectively traps the 
effluent emitted from domestic and industrial chimneys. 
London experienced such a fog in December 1952, and 
Manchester in November 1955. In the London area 
4,000 deaths have been attributed to the high pollution 
and the fog! and in Manchester much the same con- 
centrations of sulphur dioxide were measured. 

It has been shown? that domestic fires are responsible 
for a good deal of pollution in cities and since domestic 
chimneys emit smoke at a low level and at low tem- 
peratures there is no doubt that pollution from these 
sources cannot escape from the fog layer. On the 
other hand, power stations produce a large amount of 
sulphur dioxide and it is of importance to know whether 
or not hot plumes emitted from high chimneys succeed 
in penetrating the fog layer. 

By using formulae derived by Priestley} and Sutton4 
it is possible to estimate the amount of heat required 
to carry a plume through an inversion of known height 
and intensity. 


Method of Investigation and Results 


Theories are of limited use unless numerical values 
can be applied to the formulae emerging from the 
theories. It was decided to examine the two specific 
instances of fog already mentioned and to find by 
calculation how hot a plume would have to be to 
penetrate these known inversions, before drawing any 
general conclusions about the penetrating power of 
hot plumes. 

Basically, air is entrained continuously into a hot 
plume during its ascent and as the mixture of air and 
gas rises it cools adiabatically. To penetrate an 
inversion, the final temperature of the plume must be 
greater than the environment temperature at the top 
of the inversion. 

The application of Sutton’s equation to the problem 
involved a good deal of computation in the form of 
integration by addition and for a more detailed 
appraisal reference should be made to the original 
paper.5s Priestley’s formula proved to be more 
amenable in that the ceiling height of a plume can 


be calculated directly from the known basic quantities. 
It is sufficient to say that the application of the formulae 
by Sutton and Priestley produced substantially the 
same result. 

Priestley’s ceiling height given by 
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where IT = air temperature (°A) 





0 ; 
—— = potential temperature gradient (°C/cm) 


dz 
Q = heat content of plume (cals/sec). 
To apply the formulae it was assumed that the stack 
height was 300 ft and the diameter of the mouth 20 ft. 
From such a stack the heat content of plumes required 
to penetrate the London and Manchester fogs are 
shown in the Table. 

More generally, if he is the height of the top of the 
inversion, h is the height of the stack, and ro the radius 
of the stack, a hot plume will clear the inversion if 

Ze +h — 10rg > he 
Thus, for any occasion, if the height of the top of the 
inversion is known as well as the potential temperature 
gradient of the fog layer, a value of the heat content 
of the plume can be found which will ensure that the 
plume will penetrate the inversion. 


Discussion 


The investigation has emphasized a number of points. 

1. It is of great importance that the stacks should 
be as high as possible. In the London case, hot 
gases were released only 200 ft from the top of 
the fog and as a result the heat required was only 
one-hundredth of that required in the Man- 
chester case. 

2. There is a need for information on the frequency 
of inversions of different depths, as well as on 
the temperature profile within the inversions. 
Detailed information of temperature within the 
lowest 1,000 ft of the atmosphere is very sparse. 
Records from Cardington show that the majority 
of inversions extend from the surface to between 
750 and 1,000 ft. It appears likely that a deep 
inversion as experienced at Manchester will only 
occur once or possibly twice in four years. 

3. The amount of plant attached to one chimney 
varies considerably among existing power 
stations. 60 MW per chimney is_ probably 
representative of stations about 15 years old. 
More modern stations have 100 MW or more 
per stack. Hence it is likely that plumes from 
modern stations will penetrate the worst possible 
atmospheric inversion associated with fog; with 
many existing stations the penetration will 
depend on the severity of the inversion. 

















Stack Stock Aur Height of Pot. Temp. Heat Content 
Frog Height Diameter Temp. Inversion Gradient Required 
London, 1952... 300 ft 20 it 273°A 500 ft 25 < 10-4 °Cijem | 0-1 x 106 cals/sec 
Manchester 300 ft 20 ft 273 0X 


15008 | 2-0 104 "Clem | 115% Wecabisee 
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Experimental Evidence 


Aircraft flights have been made over fog in the 
London basin and a series of photographs were taken 
which show conclusively that hot plumes penetrate the 
fog layer and stream away from their point of emer- 
gence in the moving air above. 


Conclusions 


It is possible to calculate the heat rate required in a 
plume to ensure that it penetrates any inversion of 
known height and intensity. With calm or very light 
winds a power station plume from a chimney serving 
100 MW of plant or more will penetrate the worst 
inversion on record. Knowledge of the frequency ot 
inversion is inadequate and arrangements are being 


made to use the B.B.C. Television Mast at Crystal 
Palace to record continuously the temperature profile 
of the lowest 1,000 ft of the atmosphere. 
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AIR POLLUTION IN THE CITY OF LONDON 


R. EF. WALLER and B. T. COMMINS, Medical Research Council, Group for Research on Atmospheric 
Pollution, St. Bartholomew’s Hospital, London, E.C.1, Great Britain 


SUMMARY: Since 1954 measurements of 
air pollution have been taken at St. 
Bartholomew’s Hospital in the City of 
London smokeless zone. During “ smog ” 
incidents the sulphur dioxide level is found 
to be higher than the smoke level when the 
air is still, or when there is some wind from 
the West (from the commercial areas). 
When the wind is from other directions 
smoke predominates, presumably carried 
from domestic fires. There was also a 
complete absence of very high levels of 
smoke during the winter 1958/1959. 


Since October 1955 the emission of smoke has been 
prohibited in the one square mile of the City of 
London and even before then it was low in comparison 
with some residential boroughs. In the remaining 721 
square miles of Greater London there is still sub- 
stantial smoke emission and winds from any direction 
bring some of it into the City. The greatest contrasts 
between the City and adjoining boroughs occur during 
periods of low temperature inversion in the winter. 
Then pollution cannot disperse upwards into the 
atmosphere and if there is no wind it accumulates 
where emitted. In December 1952 these conditions 
persisted for five days and the wind was reported as 
nil for much of the time. Daily measurements of 
smoke and sulphur dioxide were being made in the 
City and elsewhere in London but there was so much 
smoke that it blocked the filters and this made accurate 
measurement difficult. It seems likely that the con- 
centration of smoke was higher than any recorded 
since, and although conditions were very stable there 
may have been a certain amount of air movement 
bringing smoke from other areas into the City from 
time to time. 

Additional measurements of atmospheric pollution 
have been made at St. Bartholomew’s Hospital since 
1954 and during periods of temperature inversion the 
concentrations of smoke and sulphur dioxide have 
been measured hourly. ‘There have been six episodes 
of sufficient duration or intensity to warrant special 
mention, but none of them has lasted as long as the 
one in December 1952. In each there has been just 
enough wind to bring in pollution from other boroughs 
and there have been marked variations in the relative 
amounts of smoke and sulphur dioxide recorded. 


During the first of these episodes in January 1955, 
pollution was intense but did not persist for long. A 
thick pall of smoke moved in from the south and the 
concentration reached over 6 mg/m3 (Fig. 1) The 
concentration of sulphur dioxide rose at the same 
time to a maximum of | p.p.m. On the next occasion, 
in January 1956, the pollution drifted in from the 
north-west and at one time a “wall” of smoke could 
be seen on the northern boundary of the City. The 
area around the Hospital remained quite clear for 
several hours after, but when this polluted air did 
drift across, the concentration of smoke reached 10 
mg/m3 (Fig. 2). Sulphur dioxide reached 0-7 p.p.m. 
at that time, but during the second day of the episode, 
when there was a very light easterly wind, it reached 
1 p.p.m. with less smoke than before. 


There were no periods of prolonged high pollution 
during the winter of 1956/57 and the next was in 
December 1957. ‘There was a light easterly breeze for 
the first 48 hours and the concentration ot both smoke 
and SO? was very high (Fig. 3). Later the wind 
became westerly bringing high concentrations of SO2 
with much less smoke than before. This pattern of 
only moderate concentrations of smoke with high 
levels of SO was repeated in another episode in 
January 1958 (Fig. 4). In this episode there was a 
light westerly breeze at first, which later became 
easterly. 

Stable air conditions occurred quite frequently 
during last winter, 1958/59, and on two occasions 
pollution persisted at a high level for several days. In 
the January incident (28th-30th) there was a little 
wind at the beginning and end, mainly from the east, 
and at times the concentrations of smoke and sulphur 
dioxide were both high (Fig. 5). The air was excep- 
tionally calm throughout the second day (29th 
January) and although the concentration of smoke 
remained about the same, that of sulphur dioxide 
increased still further. A few weeks later there was 
another episode (17th—19th February) in which very 
calm conditions persisted for nearly three days. A 
very light variable wind brought pollution from 
several directions into the City from time to time, 
giving a high concentration of smoke with very high 
concentrations of sulphur dioxide (Fig. 6). 


The graphs presented here have all been drawn to 
the same scale so that comparisons can be made 
between the amounts of smoke and sulphur dioxide 
observed on each occasion. There are marked differ- 
ences in the ratio of smoke to SO2 between episodes 
and sometimes between successive days during the 
same episode. They are related to the wind direction 
at the time, and it seems likely that the several direc- 
tions bring different types of pollution into the City. 
Although no smoke is emitted in the City itself, the 
emission of sulphur dioxide is similar to that elsewhere, 
for coal, coke and fuel oil all contain sulphur. When 
conditions are very calm the pollution recorded at St. 
Bartholomew’s Hospital is mainly of local origin and 
contains a very low ratio of smoke to sulphur dioxide. 
A light west wind also brings in similar pollution, for 
the emission of smoke is low from the area of mainly 
commercial premises which extends for four miles 
west of the Hospital. A light east wind brings a higher 
proportion of smoke, for the smokier domestic emission 
begins about one mile from the Hospital in that direc- 
tion. Similarly, this type of emission begins about 
three-quarters of a mile to the south and about half a 
mile to the north of the Hospital, and light winds from 
these directions bring in still higher proportions of 
smoke. 

Because of these variations with wind direction, it is 
difficult to establish any definite trend over the years, 
but the complete absence of very high levels of smoke 
last winter is interesting. It may have been that the 
wind failed to bring the maximum levels of smoke into 
the City at any time, but it remains possible that the 
emission of smoke has begun to fall off in several 
directions around the City. It is already clear that 
the West End is almost as smoke-free as the City and 
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the gradual replacement of large areas of houses by 
modern blocks of flats in other adjoining boroughs 
might also be having some effect. ‘The concentrations 
of SO2 recorded during the two episodes last winter 
were higher than in the four previous ones, but it is 
too early to say whether this suggests any tendency 
towards increased emission in and around the City. 
The yearly averages have in fact remained fairly 
steady over the past few years and the high values 
might well be attributable to the very stable atmos- 
pheric conditions during these two episodes. In 


Figs. 1-6 


Concentration of smoke and sulphur dioxide in the City of 


London during periods of high pollution, 1955-59. 
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February the weather was very similar to that which 
produced the great “‘smog”’ of 1952 and the fact that 
smoke failed to reach anything like the same levels is 
a tribute to all that has been done in the last seven 
years. 


The observations reported here form part of a 
detailed study of the effects of atmospheric pollution 
on health and we would like to record our apprecia- 
tion of the assistance given by Dr. P. J. Lawther, the 
Director of this Group. 


SMOKE, mg/cu.m. 





NOON 
4 5 6 


JANUARY 1956 


Fig, 2 


SMOKE, mig/cum. 


™, SMOKE 


ec 
Fd oy 





30 3t 
JANUARY 1958 


Fig. 4 


ipo) 


77 


V. 











peer aan a SG Oed z. 
ho eS S aie te ai ey Gio 
o> seo eaS z 
© 
oe & 
Wk eee o : 
soars 3 5 = aS) 
ce geg 
nes 8 
ioe a ee Sea ae z 
pS On 
oe eee or 
Stes ae. 8 
nS So) w a na a a e 
wno/bw “3xOWS 
g ra) 
; 
Ry 
< 


o & © wo 


ee 
‘wn>/6w “3xONS 


238 


Vv. 78 


THE USE OF TRANSPARENT SCALE MODELS IN THE DESIGN 
OF DUST COLLECTOR AND GAS DUCT SYSTEMS FOR COAL- 
BURNING ELECTRIC GENERATING STATIONS 


E. F. WOLF, H. L. VON HOHENLEITEN, M. B. GORDON, Baltimore Gas and Electric 
Company, U.S.A. 


SUMMARY: Dust collecting equipment 
now forms a large part of the investment 
in new generating stations, but the 
efficiency may still be low if the flue gas 
ducts are ill-designed. At the same time, 
it must be fitted into the space available. 
The use of transparent scale models greatly 
assists the design of the ducts. A specific 
example is given with illustrations. 


In the design of modern electric generating stations 
in the United States, the avoidance of atmospheric 
pollution has become a highly important matter in 
recent years. In the Electric Utility Industry, our 
neighbours are our customers, and these neighbours 
insist on clean air. The fly ash collector, therefore, 
is a very essential, but rather costly, part of a coal- 
burning power plant. It has gained in importance 
constantly since World War II because of growing 
population density and increased generation of electric 
power. Generating stations must be constructed near 
population centres, but suitable locations for new 
stations have become scarce in most sections of this 
country. With the increased demand for electric 
power, coal consumption for this purpose has doubled 
in the past 12 years, and reached 155 million tons in 
1958. A large part of this coal is burned in pulverized 
form; therefore, it is necessary to collect millions of 
tons per year of finely divided ash from flue gases. 
These few facts give some idea of the practical import- 
ance of the dust collectors in generating stations and 
of the necessity for their proper performance. 

The cost of dust collectors commonly used in 
American power plants, with the associated fly ash 
handling equipment and the supporting structures, 
is about 3—5 per cent of the cost of the entire generating 
station. Even with such a large investment, the 
collection efficiency may be low if the flue gas ducts 
leading to and from the dust collectors are not designed 
to produce good gas distribution. In spite of its 
importance, the dust collector system contributes 
nothing towards improved plant efficiency, and, there- 
fore, its design must be subordinate to the design of the 
major components of the plant. It must be fitted 
into the space available. Therein lies the crux of the 
problem. In this paper we will discuss scale model 
techniques which have been found to be very useful 
aids in the design of economical and effective gas 
duct systems and in their co-ordination with the dust 
collector. 

The equipment used for removal of fly ash from 
power plant flue gases may be either an electrostatic 
precipitator, a mechanical collector, or a combination 
of these two in series. The ash from different coals 
and different furnaces may differ widely in fineness, 
unburned carbon content, specific gravity, electric 
conductivity, and other physical and chemical proper- 
ties. These properties affect the relative ease of 
collection by different devices and hence influence 
the selection of collecting equipment for a given plant. 

It has been recognized for many years that the 
performance of a dust collector is affected by the proper- 
ties of the ash. It is only in more recent years that 


the influence of the inlet and exit duct design on the 

operation of a collector has been fully recognized. 

Good gas distribution in the whole gas duct system and 

especially in the approach ducts is necessary for the 

best utilization of the costly fly ash collecting equip- 
ment. 

In the design of a duct system, certain factors must 
be considered and certain requirements must be met. 
The principal items are enumerated below: 

The collector and duct systems must be fitted 
within the space limitations dictated by the 
overall layout of the major plant components. 
Space is costly, and the transition in duct cross- 
section from the relatively small air preheater 
outlet to the relatively large collector inlet must 
be made within a distance which is usually too 
short for good gas flow without the aid of guide 
vanes or other contrivances. 

2. The duct system must be fitted within limitations 
imposed by the structural supporting members. 

3. The duct system must be designed so that it can 
be constructed at a reasonable cost. 

4. The gas must be delivered into the entrance of 
the collector with sufficient uniformity to permit 
proper functioning of the collector. Poor gas 
distribution interferes with good performance of 
both mechanical and electrostatic types of 
collectors. Good gas distribution is particularly 
important with electrostatic precipitators because 
their efficiency varies appreciably with gas 
velocity. 

5. The dust loading of the gas at the entrance to 
the collector should be reasonably uniform. 
However, the means of controlling the dust 
distribution are limited. ‘The dust loading may 
not be uniform at the point of exit from the 
boiler and low velocity duct sections act as 
settling chambers. 

6. The duct system should be designed for minimum 
practical pressure drop for economy of operation. 
The gas velocity distribution at the entrance of 
the collector should be sufficiently uniform that 
high-loss perforated distributing plates are not 
necessary. 

If the system contains induced draft fans, the 

gas must be delivered to them in sufficient 

uniformity of flow to prevent pulsation between 

parallel fans to insure good fan life. 

8. ‘The system must be designed to prevent excessive 
settlement and build-up of fly ash in the ducts. 
9. The gas flow pattern must be such that the ash 

collected in the precipitator hoppers is not picked 
up by gas swirls and re-entrained. 

10. The physical layout of the duct and guide vanes 
must permit entrance for inspection, cleaning, 
and maintenance. 

11. The gas flow system must give optimum per- 
formance at full load and yet satisfactory 
performance at reduced load, particularly with 
respect to settlement of fly ash, moisture conden- 
sation, corrosion, or clogging of mechanical 
collector tubes. 
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12. Gas sampling sections should be provided in the 
structure for measurement of collection efficiency. 


Means of Obtaining Desired Gas Flow Pattern 


Six principal means of obtaining good gas distribu- 
tion are used. ‘They are: 
1. Basically good structural shapes for the duct 
sections. 
2. Optimum angular changes of direction of duct 
systems within the limitations imposed by plant 
layout. 


3. Contouring of the duct to conform as near as: 


practical to natural gas flow. 

4, Guide vanes. 

5. Sub-division of ducts into continuous gas lanes 
from high velocity sections to low velocity 
sections. 

6. Resistance screens. 

The requirements for dust collectors, the basic 
principles of application, and means available to 
achieve good gas flow, which have just been mentioned, 
are familiar to engineers who design dust collectors 
and gas duct systems. However, the proper application 
of this knowledge is not easy to achieve. 


Use of Scale Model Approach 


About 12 years ago, the engineers of the Baltimore 
Gas and Electric Company were faced with the 
necessity of fitting a large electrostatic precipitator 
and gas duct system into a relatively small space 
between the air preheater and the stack in an extension 
to an existing plant. A system was tentatively designed 
to meet the space requirements. The layout looked 
reasonably good on the drawing board; however, the 
angular changes were fairly sharp in both the horizontal 
and vertical directions. Some further investigation of the 
expected gas flow pattern was deemed advisable. This 
company has had very good experience in the use of 
scale models as an aid in the solution of a fairly wide 
range of design problems, such as the design of stack 
structures for good gas dissipation, coal chutes and 
bunkers to prevent clogging, the approach channels 
for condenser circulator pumps, and erosion studies 
in discharge canals. It was decided, therefore, to apply 
the scale model technique to the study of gas flow in 
the duct system and precipitators for the generating 
station extension. 

In the model, which was constructed according to 
the original design, about 65 per cent of the gas passed 
through one-fourth of the cross-section of the preci- 
pitator, and reverse currents of gas circulated through 
the lower half. ‘The need for change was apparent, 
but the location of major structural steel members 
placed serious restrictions on what could be done. 
However, by improvements in the shape of the 
approach duct sections and by liberal use of horizontal 
and vertical guide vanes, the gas distribution was 
improved by successive steps until very close to one- 
fourth of the gas passed through each quarter of the 
precipitator model. ‘The duct system was constructed 
to agree with the model developments, and a similar 
degree of uniformity of flow was obtained in actual 
service. 

Since this first model study, four additional new 
plant installations of different types and configurations 
have been designed with the aid of scale models. 
With the experience gained in each successive unit, 
it has been possible to make better layouts in the 
drafting board stage. Fewer changes in duct designs and 
lesser use of vanes have been required in the model 
stage, to attain satisfactory gas distribution and to 
avoid accumulation of fly ash in ducts. 





Fig. | 


Specific Example of a Model Study 


As a specific example, the model study of the flue 
gas duct for the first unit of the Herbert A. Wagner 
generating station will be discussed in some detail. 
In this installation, a Prat-Daniel Valmont mechanical 
collector and a Koppers electrostatic precipitator are 
in series. The model was constructed of Plexiglas, a 
methyl methacrylate type of transparent plastic 
material, and was built to a scale of I in to equal 16 in. 
Experience has indicated that this is a good scale 
ratio for the purpose and has been used in all of the 
dust collector system models. The Wagner model 
(Fig. 1) represents the south half of a symmetrical 
induced draft system, which is divided at the exit of 
the boiler and reunited at the stack as shown. The 
equipment represented by this model handles 218,500 
cu ft of gas per min at 289°F at full-load design 
conditions. By scale effect, this reduced to 860 cu ft 
per min in the model. 

In all of these models, actual gas velocity was used 
for most observations and measurements. Air was 
supplied to the model by a blower, and the rate of 
flow of gas was measured by means of pitot tubes 
located ahead of the model in a section of duct having 
uniform gas flow. 

Four methods of observation of gas flow patterns in the 
model were used: 


1. Gas velocity traverses were made by means of 
miniature double pitot tubes. 


2. The path of the gas flow and the turbulence were 
observed visually by smoke patterns. 


3. As a further visual indication, fine silk threads 
on the ends of thin rods were inserted into the 
gas stream and served as flags to mark flow 
patterns. 


4. ‘To observe the build-up of fly ash in low velocity 
sections or re-entrainment of. fly ash from the 
hoppers, finely ground cork was introduced into 
the model. By following the indications of the 
ground cork, undesirable accumulations of fly 
ash in this system were avoided. 


A simple technique was developed for the smoke 
trail observations. Dry nitrogen gas was passed through 
liquid titanium tetrachloride, and the saturated gas 
was injected into the model at desired locations through 
small glass tubes. ‘The titanium tetrachloride produced 
dense white smoke streams which could be followed 
readily. By means of these smoke patterns, areas of 
turbulence or reverse flow could be observed readily, 
and corrective measures applied. 
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Component Part of Models 

Fig. 1 shows a side view of the model under dis- 
cussion. It consists of six sections: 

1. The duct from the air preheater outlets to the 

mechanical dust collector. 

2. The mechanical dust collector. 

3. The duct from the mechanical collector outlet 

to the electrostatic precipitator inlet. 

4, Electrostatic precipitator. 

5. Outlet duct from electrostatic precipitator. 

6. Approach duct to the induced draft fan. 

Flow Patterns 

With the initial layout, the flow pattern was generally 
good, but a number of improvements were required 
to eliminate swirls and to improve gas distribution at 
several locations (see Fig. 2). 

There was evidence that fly ash would accumulate 
at the elbow near the outlet of the air preheater. This 
was corrected by a change in shape and by decreasing 
the duct cross-section in order to increase gas velocity. 

The horizontal divergence and skewness of the 
portion of the duct following the preheater elbow 
resulted in poor gas distribution at the entrance to 
the mechanical collector. This was corrected by 
dividing this portion of the duct into two lanes and 
installing four vertical guide vanes in each lane. Each 
quarter of duct then delivered from 23 to 27-6 per cent 
of the total gas. 

The mechanical dust collector consists of banks of 
centrifugal elements having vertical discharge tubes 
which terminate in a tube sheet. This tube sheet 
slopes at an angle of about 24° from the horizontal. 
It was impractical to duplicate the structural details 
of the 1,040 centrifugal elements. However, the 
correct number of tubes was used and small spirals 
were inserted in each tube to give the exit gas a 
spiralling effect as in the actual installation. 

It was expected that the simple curved duct section 
between the mechanical collector and the electrostatic 
precipitator would permit good gas flow, but an 
unexpected phenomenon occurred. The flow pattern 
jn this curved section showed extreme turbulence which 
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appeared to originate at the gas tube outlets along the 
tube sheet. The gas did not discharge vertically from 
the tubes but instead it tended to move along the 
sloping tube sheet. For a further study of this 
phenomenon, the curved section of the outlet duct 
was replaced by a vertical duct of rectangular cross- 
section, which discharged to the atmosphere. In this 
substitute duct the gas flow still crowded to one side, 
although the individual tubes were each discharging 
about the same amount of gas. About 78 per cent 
of the gas passed up through that half of the discharge 
duct which corresponded to the upper half of the 
sloping tube sheet. For further observation, the whole 
tube assembly in the model was replaced with a sheet 
of heavy Plexiglas with holes drilled to represent the 
tube outlets. The same phenomenon of gas distribution 
and turbulence resulted. 

The results of these tests led to the conclusion that 
the distortion of the gas flow at the surface of the outlet 
tube sheet was caused by the relative position of the 
outlets of the tubes with respect to each other. ‘The 
indications were that an aspirating effect took place, 
and that each gas jet in turn drew the jet from the 
lower tube toward the higher tube. This effect was 
apparently cumulative; and, with 1,040 tubes, it 
resulted in a marked distortion of the gas flow towards 
the upper end of the sloping tube sheet. 

To correct this condition, this section of duct was 
divided into two lanes and four vertical baffles were 
placed across each lane so as to separate the tubes 
into five sections of four rows each. It was desired 
to keep these baffles as short as possible without impair- 
ing their effectiveness. ‘Tests showed that this could 
be accomplished if the tops of the baffles, as shown in 
Fig. 1, were approximately 2 ft (in actual design) above 
the elevation of the tube. Even with these baffles, the 
jet aspirator effect could be observed within each small 
section. Further improvement in directing the gas 
stream was accomplished by bending the tops of 
bafHles 20° towards the electrostatic precipitator. These 
changes, along with some reshaping of the inner arc 
of the elbow, produced very smooth and uniform flow 
in the elbow and delivered the gas through perforated 
plates to the precipitator with adequate uniformity. 
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In the forward part of the electrostatic precipitator, 
each eighth part of the cross-section carried from 11-7 
to 31-1 percent. of, thegas..\. It cannot,,of course,, be 
said with certainty that the phenomenon encountered 
in the model would have occurred in the prototype 
because of the difficulties of reproducing exactly all 
of the design details in the model. However, with the 
changes adopted from the model, good results have 
been obtained in the actual system. 


Precipitator Changes 

Although the gas distribution in the precipitator was 
very good, there was evidence that re-entrainment of 
fly ash would take place in the first row of hoppers. 
When these hoppers were filled with ground cork, 
the gas stream lifted the cork out of the hoppers. This 
condition was corrected by minor changes in hopper 
baffles and in the slots located in the lower part of the 
perforated plates in front of the precipitator. 


Precipitator Outlet Duct 

Because of the relatively large cross-section of the 
outlet duct, the gas velocity is low and conditions are 
conducive to settlement of the residual fly ash. To 
simulate this condition, ground cork was placed on 
the bottom of this discharge duct, and the model was 
operated at full-load gas velocity until the contour of 
the cork assumed a stable configuration. The bottom 
of the duct was then modified to follow approximately 
the outline formed by the cork, and this streamlined 
shape was then kept clean by the flow of gas. The 
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velocity measurements and smoke patterns were good. 
When smoke was injected ahead of the precipitator, 
it was carried through the precipitator and through 
the outlet duct to the fan inlet in relatively smooth 
flow lines. 


Approach to Fans 

Only minor changes were required in the approach 
ducts to the fan to yield equal gas distribution to the 
two sides. ‘The horizontal splitter plate had to be 
raised about 6 in. above the centre line. 


Conclusions 

Observations of the full-scale ducts and dust collectors 
under actual operating conditions have shown that 
good correlation exists between the model study and 
the prototype. 

As previously indicated, the design of a complex 
gas duct system is an engineering art and not an exact 
science. Similarly, the authors of this paper look upon 
the use of scale models as a useful guide and not as 
a precision device. Frequently, the models reveal 
phenomena which are readily explainable when seen, 
but not so readily foreseen. Scale models have been 
proven to be a valuable engineering tool. 
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RAPPORTEURS’ REVIEWS AND DISCUSSIONS ON THE PAPER 


Session I]—Legislation and National Problems 


Review by Professor A. B. Semple, Rapporteur 


Professor Semple said: 

In the 19 papers presented to this section by 
representatives from 12 different nations, we have a 
comprehensive review of what is going on all over the 
world to combat atmospheric pollution. Most of the 
papers come from the highly industrialized countries 
like U.S.A. (3), Federal Republic of Germany (3), 
Czechoslovakia (2), Japan (2), the United Kingdom 
(2) and France (1)—communities in parts of all these 
countries have suffered the stranglehold of heavy smoke 
pollution for a century or more. In addition, there 
are also six excellent contributions from countries 
where the problem is less acute, but is receiving close 
attention. 

It is generally accepted that the control of air 
pollution is a local matter affecting the people in a 
particular area, and therefore, a matter for local 
government with central government playing a super- 
visory, and mainly an advisory role. <A _ notable 
exception to this occurs in Great Britain and _ is 
described by Mr. P. D. Coates of the Ministry of 
Housing and Local Government. In this country a 
number of industrial sources of air pollution, chemical 
works, oil refineries, iron and _ steelworks, power 
stations and others are not under the control of local 
government; their supervision is vested in the Central 
Government Department under the Alkali Acts. These 
are controlled by a small body of highly qualified 
Alkali Inspectors working directly from the Ministry 
of Housing and Local Government. Opinions are 
divided on whether it is a good thing to have two forms 
of control for industrial air pollution in one area, 
namely the Local Authority and the Alkali Inspec- 
torate. Its origin is a matter of history, when the 
view was taken that local authorities had not sufficient 
technical resources or knowledge to deal with air 
pollution from chemical works. Now, history looks 
like repeating itself in dealing with all radioactive 
wastes which it would appear are also largely to 
come in for central control. 

In this paper we also have a short account of the 
more significant aspects of the Clean Air Act, 1956, 
and an indication of the progress which is being made 
nationally as a result of this new legislation. 

In the three papers from the United States of 
America, we get a vivid picture of the forthright and 
determined approach of this country in tackling its 
black spots of atmospheric pollution. ‘The accounts. 
of the smoke abatement campaigns in St. Louis and 
Pittsburgh, together with the description of the local, 
state and federal control of atmospheric pollution 
makes stimulating reading. In the paper submitted 
by Messrs. Tetzlaff and Graber mention is made of 
the need and the provision in the U.S.A. for establishing 
a regional authority to ensure air pollution control in 
a particular area where several local authorities may 
be involved. This is a point which merits consideration 
in this country and no doubt elsewhere. The United 
States’ contributions remind us of the importance of 
open burning of refuse and rubbish, both domestically 
and industrially, as a source of air pollution which 
should receive attention. 

The three papers from the Federal Republic of 
Germany show that this country is busily modernizing 
its air pollution legislation and the government is at 


present considering a Bill which will take air pollution 
control out of the public health and factory legal 
codes and deal with it as a separate entity. As the 
ascertainment and effects of atmospheric pollution 
were felt to be of paramount importance, a commission 
was set up to study and consider the whole subject. 
This commission, which will become a permanent 
advisory body, consists of 143 experts! ‘This serves 
to show the wide range of interests affected by smoke 
pollution. 

In Japan there is no legislation dealing specifically 
with air pollution although there are certain powers 
for the prevention of atmospheric pollution in the 
general legislation and local ordinances in that country. 
However, there is ample indication that public opinion 
is now in favour of further legislation, and this has 
been fostered by much health education on the 
importance of air pollution control in recent years. 

In this connection there is also a contribution by 
Mr. Arnold Marsh, Director of the National Society 
for Clean Air in the United Kingdom, which stresses 
the importance of proper public education. The 
stimulation of the public imagination on any health 
topic cannot be done with second rate material. It 
is not easy to convince a healthy athletic young man 
that the smoky urban atmosphere in which he lives 
may give him bronchitis. Then, after years of misery 
which increases each winter he will die rather painfully 
in middle age. Yet until we do convince every member 
of the public that he or she has a duty to prevent this 
happening, it will be the fate of one man in every ten 
of our population. To put this message across is vital 
and it requires work and money—but it must be done. 
But we must not only preach the dangers of air 
pollution, we must also teach individuals precisely 
what they must do to play their part in the anti-smoke 
campaign. For in the United Kingdom, and to a 
lesser extent in other countries, the domestic sources 
of pollution are important in the overall problem. 
Here the national campaign must have the support 
of the knowledgeable man on the doorstep—so do not 
let us forget our greatest educational asset in any clean 
air campaign—the Public Health Inspector. This may 
not be quite the gospel according to ‘ St. Marsh ’, but 
what will have to pass as a free translation of his views. 

In the paper submitted by M. Queret, the Secretary 
General of the French Association for the Prevention 
of Atmospheric Pollution, he indicates the interest now 
being shown in that country and the foundation of his 
Association in July 1958. Once again, public education 
is the main theme. The French organization has also 
got groups studying the scientific aspects of smoke 
pollution and the technical aspects as well as the more 
general consideration of the problem. ‘The idea of 
smoke control areas is also going ahead in France. 

At this point, may I call attention to the important 
point made by M. Leclerc of Liége, Belgium, on the 
part which town planning must play in the creation 
of clean air in our towns. We note with interest that 
studies are going on in Liége on the effects of air 
pollution. 

The two papers from Czechoslovakia deal with the 
world-wide increasing demand for power. In most 
industrialized countries the demand for power is 
largely met by the combustion of coal and to a lesser 
extent by oil. In these papers the modern widespread 
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burning of coal of inferior quality gets a special 
mention. Wherever these volatile sources of power 
are used an air pollution problem exists and must be 
tackled, especially in the face of the growing need 
for power which is linked to a rising standard of living. 
Again in Czechoslovakia, much measurement is 
carried out, and as a result an extensive programme 
of industrial air pollution control is being pursued. In 
certain areas main electrical power plants and indus- 
trial processes have been redesigned to use natural gas. 
But in many areas heavy air pollution persists, which 
has been shown to have an effect on the health and 
development of children. Considerable losses have 
also been shown to occur in agriculture, forest-culture 
and other similar activities. ‘The control measures 
include, in addition to the removal of solid pollutants, 
gas washing plants to remove the sulphur oxides 
from the flue gases of coal burning power stations. 

Next let us look at the papers from the less indus- 
trialized countries—Norway, Sweden, South Africa, 
Switzerland and the Republic of Ireland. Public 
interest has been stimulated because the smoke 
nuisance is an increasing problem, and the annoyance 
and discomfort is being added to by the effluents from 
chemical factories, oil refineries and other industrial 
processes. Domestic air pollution is of minor signifi- 
cance. These countries have set up ad hoc committees 
to investigate the sources of air polution and recom- 
ment abatement legislation for its control. Dr. 
Halliday of South Africa stresses once again the 
importance of the association of public education with 
legislation. Mr. Lindberg from Oslo, Norway, reminds 
us of the fluorosis hazard in cattle owing to pollution 
of grass in pastures near aluminium plants, and 
Professor Brosset and his colleagues indicate some of 
the active research on air pollution going on at 
Gothenburg, Sweden. Even in a delightfully clean 
country like Switzerland there are public complaints 
about odorous air pollution although smoke can be 
practically disregarded. Our Irish contributor, Mr. 
Dawson, gives us an account of the legislative pattern 
which he considers practical for a small not too highly 
industrialized country. He also stresses field staff as 
educators. 

The sessional papers considered in these two broad 
groups—the highly industrialized countries, and the 
not so highly industrialized countries—give a fairly 
complete picture of all the aspects of air pollution 
confronting governments throughout the world. 

Furthermore, there are one or two novel ideas 
mentioned. The contributors from the United States, 
you will recall, mentioned the need for regional control 
and the importance of the smokelessness of refuse 
disposal. In addition, Mr. Schreibeis and Mr. Carter 
in their papers also mention the use of the measurement 
of reduced visibility records as a measure of atmos- 
pheric pollution. This seems a measurement which 
should have considerable public appeal. ‘There is also 
in a number of the papers a considerable interest in 
the control of fumes from road vehicles and some 
suggestions for legislation on this subject. If the day 
of an exhaust gas device for internal combustion 
engines is at hand, it will be a great stride forward in 
the clean air campaign, especially in our cities. 

We have come a long way in the last 60 years, and 
the greatest enemy to clean air—public apathy—has 
been overcome although not completely vanquished. 
We have the knowledge to reduce substantially the 
air pollution in our countries to such a level that it is 
no longer a menace to health and community life. We 
must find the means and the methods to apply that 
knowledge. 


Discussion 


j. O. Buxell (World Health Organization) in 
opening the discussion said that it was of great interest 
and quite a privilege to represent the World Health 
Organization. Obviously the papers at that session 
represented a number of countries of the world, and 
perhaps a good sampling of the national programmes 
for the control of air pollution in the countries of 
Europe. He was impressed first in the general review 
of papers with the similarity of conclusions that could 
be drawn from them to those that were drawn from a 
somewhat similar international conference held at 
Milan in 1957, under the sponsorship of W H O, and 
which covered the public health aspects of air pollution. 
The similarity arose out of a number of concepts put 
forth in those papers. The one that he wanted to stress 
first was the fact that the authors collectively seemed 
to point out rather emphatically that air pollution 
was a very diverse subject—that it was not simple 
and could hardly be generalized. If the papers were 
reviewed it would be seen that much more than one 
type of air pollution was covered, although a number 
of the papers did refer to the problem of smoke as a 
source of air pollution, or as a part of air pollution. 
One would find many other types of air pollution 
stressed in the papers and for differing countries the 
various types of air pollution were of major importance 
to them. It was brought out that the study and the 
control of pollution generally was one which was in a 
sense to be tailor-made for localities, for regions and 
for nations. | 

Two of the papers from the United States, which 
represented the effects of air pollution control in two 
cities—two cities that could be said to have earned in 
the past the unenviable reputation of possibly being 
two of the dirtiest cities in the world—St. Louis and 
Pittsburgh. Mr. Buxell said that he had been per- 
sonally connected with the City of St. Louis smoke 
control effort and he thought that that paper brought 
out the point of diversity of air pollution activity and 
sources. Mr. Carter had mentioned the fact by 
legislation and the enforcement of that legislation it 
was arranged to secure the use of smokeless fuels, or 
the burning of high volatile non-smokeless type solid 
fuels by the use of mechanical means, and therefore 
smokelessly. ‘This measure after its enforcement was 
extremely successful in reducing the amount of soot- 
fall, a major component of smoke nuisance. But it was 
soon realized that there was another aspect of smoke 
pollution, an aspect of grit production, which arose 
primarily from the use of pulverized coal, fired 
mechanically, and a different type of approach had 
to be made for those kinds of sources of air pollution. 
It finally ended up with the identification of the sources 
and the use of electrostatic precipitator collectors. In 
addition the solution of that problem revealed more 
clearly another type of problem which was the sulphur 
compounds from the burning of fuel. Fortunately the 
authors of the legislation had provided in the legislation 
a requirement that high sulphur type fuels would have 
to be reduced in their sulphur content through air or 
water washing. ‘That did achieve a considerable 
amount of reduction of the sulphur compounds in the 
atmosphere. However, it was not a complete success, 
the sulphur compounds were originating not only from 
fuel, but were originating also from chemical and other 
industrial type plants. These raised the questions of 
identifying the source, proving excessive quantities of 
air pollution released and eventually controlling this 
through some effective collection or prevention method. 

Mr. Buxell stressed this primarily because he believed 
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that the papers did demonstrate, and this was a 
conclusion which came out of the Milan Conference 
as well, that the air pollution problem in European 
countries particularly was not a set one and was one 
which had to be investigated on the basis of national, 
regional and local control. A second conclusion that 
he saw in the papers was that there was a great 
deficiency of epidemiological evidence of a convincing 
nature that air pollution did affect public health, and 
this kind of evidence was probably the most effective 
type of evidence which they generally need to promote 
the control of air pollution. 

The Milan Conference, and probably arising out 
of the present and perhaps further discussion in later 
sessions, would again reach the conclusion that more 
information on these subjects was needed. ‘There 
were some indications of specific types of air pollution 
which caused specific types of illness and disease, but 
the generalized type of relationship was still not 
convincingly demonstrated. Again they were seeing 
a breakthrough of science on the question of the 
relationship of cancer, lung cancer particularly to 
industrial air pollution, and would probably be able 
to.demonstrate statistically a certain relationship in 
the question. 

Another thing which was apparently evident in the 
papers generally was the question of legislation. ‘The 
Rapporteur had dwelt on that, particularly discussing it 
from the standpoint of local authorities, from the stand- 
point of special agencies, from the standpoint of regional 
control and ultimately types of centralized control. 
Mr. Buxell was impressed by at least four of the papers 
from four of the countries represented, that in those 
countries they are still looking for the ideal type of 
legislation. ‘They were hoping for improved types of 
legislation for the control of air pollution. He thought 
this was a demonstration that there was still a con- 
siderable need for what might be called experimen- 
tation or trial of different forms of legislation for the 
effective control of the problems. 

The papers also stressed in their total the very great 
importance of an educational approach to the preven- 
tion and control ofair pollution. Not only the education 
of the public, to support legislation or to cause the 
production of effective legislation, but also the education 
of the public to accept the type of regulation that was 
necessary effectively to control air pollution in its 
various forms, to understand those needs and to apply 
them. There was also evidence in the papers that 
education must proceed on an individual basis for 
many of the persons who were key factors in the 
question of air pollution. They had indications of the 
Public Health Inspector and his training, the question 
of the boiler operators and certainly of the designers 
and planners of such type of construction and equip- 
ment as would prevent or control air pollution. 

Finally there was indication in the papers for the 
need for further research and for international action. 
He thought there were at least four papers in which 
suggestions for international type action was made. 
He believed that they would have in a further session 
a chance to discuss those and he was sure that his 
organization—the World Health Organization—would 
welcome any ideas, suggestions, recommendations and 
concrete plans for carrying out that type of co-operation. 


Councillor C. Evelyn Gough (Caerleon U.D.C.) 
addressed the conference on the question of diesel 
pollution to the effect that no serious attempts had 
been made to check excessive diesel fumes from 
vehicles, much of which resulted from poor or non- 
existent maintenance of lorries and buses. He asked 


Mr. P. D. Coates of the Ministry of Housing and 
Local Government what his Ministry proposed to do 
about the modern version of the “ Puffing Bullies ” 
which are cluttering up our highways, in the form of 
diesel driven vehicles belching forth diesel fumes 
indiscriminately. 

Councillor Gough suggested that amendment of the 
legislation dealing with offenders was long overdue. 


Dr. W. R. Martine (Administrative Medical Officer 
of Health, General Purposes, City of Birmingham) said 
that he did not wish to introduce a discordant note 
but sought an answer from Mr. Coates to a very pressing 
question. 

The Municipal Journal of May 22, 1959, had described 
the Annual Report of the Chief Alkali Inspector as a 
*““ sorry tale of inadequacy ”’. 

The supervision of certain industrial processes had 
been taken from local authorities because their officers 
were not held, by their training ,to be fitted to supervise 
them. Yet much of the time of the existing inspectorate 
had been devoted to the training of new staff: that 
hardly fitted in with the reason given for removal of 
responsibility from local authorities. 

The report stated that the time spent in training this 
new staff of four assistants resulted in a curtailment of 
the work done by the inspectorate and yet the Chief 
Inspector rated the organization as “‘ showing every 
sign of being an able and efficient inspectorate ”’. 

But was it an adequate inspectorate ? 

Could the conference have any explanation as to 
why trained men could not have been appointed in the 
first instance, and, further, some assurance that an 
adequate number of inspectors would soon be appointed 
and that the work, formerly a charge upon local 
authorities, would be carried out with an efficiency 
at least comparable with that of local authority officers ? 


Councillor C. A. Watson (Scunthorpe Borough 
Council) said that Scunthorpe was a town of 60,000 
population, where approximately 24 million tons of 
steel and 2 million tons of iron were produced each 
year. This involved the mining, crushing and prepara- 
tion of more than 14 million tons of local ore, the 
crushing and preparation of | million tons of Northamp- 
tonshire ore, the carbonization of more than | million 
tons of coal and the crushing of several hundred 
thousands of tons of slag. 

In the town, as in most other industrial towns, there 
were two aspects of the problem—namely domestic 
smoke and industrial pollution. In respect to the 
former progress was reasonably simple to measure and 
for the latter one ought to expect to be able to assess 
progress from the annual report of the Chief Alkali 
Inspector. 

In his opinion the annual report for 1958 of the 
Alkali Inspector was an extremely disappointing 
document. He accepted that the facts recorded 
therein were true. In his judgement, the document 
was so cliché-laden and the emphasis so over-stressed 
as to difficulties encountered, that as a yardstick to 
measure progress it was completely valueless. 

On page 6 we were informed that authority was 
given in 1957 for the appointment of 12 additional 
inspectors, but only four had been appointed at the 
time of the report. If it was remembered how few 
inspectors were employed when the Act was passed 
and remembered the enormous additional work 
devolving on the inspectors, the recruitment of only 
four inspectors was pitiful. 

He said that, as regards pollution caused by the 
iron and steel industry, dealt with on pages 28, 29 
and 30 of the document, only a statement of the 
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difficulties met with in the various processes were 
mentioned. In this statement, on open hearth 
furnaces, page 29, the view expressed that the new 
technique of tonnage oxygen usage was likely to make 
such furnaces obsolete, was a reckless statement having 
regard to the highly successful processes recently 
evolved by the United Steel Co. by the adaptation of 
two open hearth furnaces in Scunthorpe and to the 
increased tonnage produced by these furnaces. 

He expressed the firm conviction that at succeeding 
annual conferences efforts should be made to give to 
delegates a progress report. In so far as domestic 
pollution was concerned that would be relatively 
simple, but that it might be better to give the figures 
of units of conversion to smokeless fuels rather than 
acreage of smoke control areas. In respect to industrial 
pollution covered by the Alkali Acts, the Alkali 
Inspector’s annual report should be regarded as a 
yard-stick showing progress. Indeed, he strongly 
urged that the Alkali Inspector’s report for each year 
should be placed on the conference agenda for dis- 
cussion. 

He believed that if this was done, delegates could 
make critical and constructive comment on the report, 
both as to the matters contained in it and, what was 
perhaps equally important, on what was left out. He 
could not believe that the absence of specific reference 
to inspections, etc., relating to Clean Air problems was 
accidental but instead was a camouflage to hide the 
absence of any effective action. 

Councillor Watson said that he sincerely hoped that 
the Council of the Society would give the matter their 
serious attention. 


Councillor W. A. N. Jones (Birmingham City 
Council) said that the Minister had said to the 
conference, and rightly so, “‘ that vigorous implemen- 
tation of the Act will bring success ”’.. But how could 
those in local government do that, when they found 
the relationship between them and the Alkali Inspec- 
torate a not very happy one? ‘They found that the 
words in the Alkali Act clauses, ‘‘ best practicable 
means ”’ could be used as an escape from responsibility. 
Local authority elected representatives and officials 
found grave difficulty in explaining away complaints 
of nuisances from air pollution caused by industrial 
processes covered by the Alkali Acts. Therefore, the 
future must provide for a new look at ways and means 
of a more effective liaison, or even by giving large 
authorities such power as was now invested in the 
Alkali Act Inspectorate. 


R. M. Drummond (Drummond Patents Limited) 
said that his remarks were in the nature of an appeal 
rather than criticism. 

Many of those who had spent the last 25 years 
investigating the matter of atmospheric pollution knew 
that British industry was most well disposed and many 
most ready to spend money on installations to rectify 
any pollution that they created from the processes of 
their business, although the expenditure did not 
become a normal asset on their balance sheet. 

There was, however, a strong retarding influence 
existing to that end. That could only be set aside 
by the Government itself. It was the absence of a 
** yard-stick ’’ of tolerance which if clearly stated 
would bring the industries, the pollution prevention 
plant manufacturers, and the Government Inspec- 
torate into such a common ground of definite under- 
standing that a tremendous acceleration of country- 
wide achievement would be experienced. 

To achieve that it would be desirable that a broad 
cross-sectional study of industrial effort to deal with 


pollution be carried out by Government controlled 
tests throughout the various manufacturers of dust 
extraction equipment, without prejudice or favour to 
any particular type or design. The Government 
would then have a cross-section of the achievements of 
industry in that service today. 

Mr. Drummond further suggested that.a probation- 
ary period of, say, five years be given under this 
declared tolerance, after which the matter could be 
reconsidered in the light of further industrial progress 
that might then have been accomplished. 

In addition to the Ringelmann Scale a grain 
percentage per cubic foot of impurities, incorporating 
particle size and allowable acidic content of exhaust 
gases, should be declared. 

Under those conditions industry could reasonably 
and with confidence ask contractors for guarantees 
and the manufacturers could comply with their 
request. 


G. W. Farquharson (Chief Smoke Inspector, City 
of Birmingham) said that in the Birmingham area 
observations carried out by the specialized smoke 
inspectorate during recent years indicated a consider- 
able improvement in the emissions of smoke from steam 
raising and some process furnaces such as annealing 
and reheating of metal, unfortunately, the same 
improvement had not been noted from the chimneys 
serving processes now under the umbrella of the 
Alkali Acts. 

On paper No. 2 “ The Planned Investigation of Air 
Pollution in Gothenburg ”’. It was interesting to note 
the intention in Sweden of carrying out a pilot survey 
on the effects of air pollution on selected patients 
suffering from chronic bronchitis. Using this respira- 
tory condition as a yard-stick should prove a most 
interesting investigation, and furthermore, the results 
could well be utilized to convey to the public the effects 
of such pollution on persons suffering from a common 
ailment. ; 

In paper No. 3, Mr. J. H. Carter of St. Louis, Mo., 
U.S.A. referred to the St. Louis Ordinance by which a 
maximum chimney dust loading was regulated. Section 
7 of the Clean Air Act, 1956, whilst providing powers for 
the Minister to prescribe by regulations the measure- 
ment of grit and dust from furnaces, did not indicate 
the possibilities of specifying a permitted maximum 
chimney dust loading. It appeared to Mr. Farquharson 
that future legislation in the form of regulations 
specifying such a maximum loading would be an 
excellent guide for the manufacturers of dust arrestation 
equipment, and also for industrialists when ordering 
such equipment to comply with certain specifications 
to meet a legal requirement. Furthermore, sucha 
permitted maximum loading figure would be of great 
help to local authorities when carrying out the pro- 
visions of Section 5 of the Act which relates to the 
requirements that grit and dust from furnaces shall 
be minimized. 

Mr. Farquharson said he would be pleased to hear 
Mr. Coate’s comments on this line of thought. 


W. H. Wattleworth (Chief Public Health Inspector, 
Liverpool County Borough Council) stated that 
although he was following Birmingham on the rostrum, 
this was entirely coincidental. He was rather con- 
cerned that the tentative legislation which had now 
been enforced for three years required considerable 
stream-lining and the time had arrived when con- 
sultations should take place between the Ministry and 
those engaged in the field. There were many aspects 
causing concern and difficulties in administration of 
the appropriate sections. ‘The individual approach 
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had proved successful in solving the industrial problem, 
but the domestic problem was being tackled by some 
form of mass formula. 

Before a Smoke Control Order was confirmed and 
in operation the following stages had to be accom- 
plished: 


. General survey of the area 

. Submission and report to the Health Committee 

. Confirmation by the Council 

. Submission to the Ministry for preliminary con- 
firmation 

Preliminary confirmation 

Detailed survey 

Confirmation of the Order 

. An interval of at least six months before date of 

operation. 
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Throughout this procedure there was a stream of 
correspondence and the possibility of a public inquiry 
to delay the procedure even further. Therefore before 
a Smoke Control Order was operative at least 12 to 
15 months usually elapsed and if the amount of time 
devoted to the survey was added, then two years was 
a minimum. 

Large local authorities had to think in terms of 
20,000 to 30,000 houses annually and even at this rate, 
it would take 10 to 15 years before any appreciable 
effect was seen in the domestic problem. The survey 
was a hazardous undertaking, having to be carried 
out with an inadequately trained staff, and the 
department dislocated for a period of at least six 
months, and these difficulties gave rise to irritation. 

The first survey usually only completed about 25 per 
cent of the houses visited; then after casualties had 
been counted, i.e., staff protests, etc., then those 
houses where the occupiers had not been downright 
rude were visited. A further percentage was then 
obtained leaving a hard core of some 25 per cent 
where occupiers were unco-operative, which included 
door-slammers or smoky coal worshippers. When the 
survey was finished, as far as possible, there was 
usually some 200 houses with apparently no life at 
all despite signs of occupation, such as milk left on 
the door step in the mornings. These had to be 
visited either before the occupants had left for work 
between 7 and 8 a.m., or late at night just as they were 
ready to go to bed. Delegates could easily imagine 
the scene when people were roused from their beds 
in the early morning, or late at night, to discuss a 
change of firegrate, particularly if they had been 
using electricity for the last three years! 

There were many thousands of houses in the country 
where the occupants were— 


1. “ Wanting to convert ”’; 

2. “ Willing to convert ”’; 

3. *“* With a suitable house to convert ’’; and 
4, “* With the money to convert ”’. 


But unfortunately these enthusiastic people could not 
do anything until the Order was confirmed and the 
date had been passed by the Ministry. 

Mr. Wattleworth said he could understand that 
some form of control was necessary having regard to 
the fuel requirements, but individual relaxation should 
be considered. The speed of smoke control was now 
dictated by a small minority of objectors, for to 
satisfy that small group, lengthy procedure was 
apparently required. ‘Thousands of co-operators all 
over the country were waiting for a lead, and therefore 
full advantage should be taken of this good will before 
there was a waning of enthusiasm. Mr. Wattleworth 
hoped the Ministry’s representative would consider. this 


plea from overworked officials who were finding the 
administration of smoke control a heavy task. 


Professor E. R. Kaiser (University of New York, 
U.S.A.) said that he suspected that the chairman had 
wanted to “ get the heat off’ the Alkali Inspectorate 
for a little while and had therefore called on him. He 
brought greetings from the United States and said that 
the limited attendance from the States was no indication 
of the wide interest held there in the success of the 
conference. 

Mr. Schreibeis had mentioned two items which had 
to do with incineration and Professor Kaiser believed 
that they should be given a little more consideration 
and thought that they would be in future years. This 
was said not to distract in any way from all the other 
problems such as coal smoke, SO2 and other aspects 
which were treated quite heavily in the conference 
programme. However, on the subject of refuse 
incineration he said that in multi-storey apartment 
buildings their problem was one of getting rid of 
about 14 lb of material, including paper, tin-cans, 
wire coat hangers, glass bottles, and so on, per capita 
day. 

A central incinerator in the basement is used which 
is charged by dropping refuse into chimney through 
hoppers at each floor level. The porter then burned 
refuse, the gases and some dust being discharged 
through the same charging flue. In a large city those 
flue-fed incinerators were a source of air pollution, 
on the other hand they reduced very considerably the 
amount, the tonnage and the bulk of refuse that must 
be hauled through the streets. With the traffic at 
least as congested as in New York or London anything 
that could be done to reduce the number of motor- 
vehicles, trucks and so on on the highways is a big 
help. 

These flue-fed incinerators reduced the weight of the 
refuse to about 35 per cent, not that there was so 
much ash in it, he said, but that the tin-cans and bottles 
added quite a bit of weight, however the bulk (volume) 
was reduced to about 10 per cent. In the United 
States they used an enormous amount of paper, which 
was very bulky, especially by the time it got down the 
chute into the incinerator. As the result of a research 
programme supported by their national U.S. Public 
Health Service, reductions in emission up to 90 per cent 
had been demonstrated with practical equipment. By 
the use of over-fire air jets in those incinerators, they 
could speed up the burning and improve the combus- 
tion considerably. A still better job resulted by burning 
gas as auxiliary fuel in the furnaces in order to heat 
up the gases and to provide radiation which would 
accelerate the burning and bring the temperatures up 
well past the ignition point of the fats and carbon 
particles given off by the otherwise smouldering fire. 
The best results, however, from an air pollution stand- 
point, and those were very satisfactory, were by the 
use of a scrubber to clean up all of the gas before it was 
discharged out the top of the chimney. 

The other thing which might be new to some of the 
delegates—which might indicate a trend and was still 
rather new to them for that matter—was the burning 
of automobile bodies. Mr. Schreibeis had mentioned 
this problem. They used up about 4 million auto- 
mobiles and buses a year in their country. In order 
that the steel be converted to a form that could be 
used by the steel companies and put back in the open 
hearth furnaces, for example, the simplest way was to 
burn the body after it had been stripped of the copper 
radiator, the lead battery and so on. That was usually 
done in the open; a car would burn very rapidly 
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especially after a little gasolene or oil on the upholstery 
would set it off in good order. Now, open burning 
process made a great deal of smoke (not much fly-ash 
' however), but by burning the cars in_brick-lined 
chambers or even in a concrete pit and subjecting all 
the gases to additional heat from an oil-burner or a 
gas-burner to make sure that the gases exceeded 
1,500°F, the smoke was eliminated. Professor Kaiser 
reported that the steel was cleaner as the result of 
closed burning than with open burning, in that the 
combustion of paint, undercoating and plastics job was 
a little more complete on the steel itself, and lead and 
solder and so on dripped off. Again some research was 
needed because often the small scrap dealers who had 
been doing the open burning, and were now prohibited 
from doing it in New York, didn’t know how to equip 
to do the job. On a big scale Professor Kaiser dealt 
with one plant that burned 25 cars an hour; that could 
be a continuous production device and by the means 
he described a good job could be done in batches of 
one or two cars at a time, in a rather modest furnace 
and not too high a stack with a rather simple oil burner. 
He understood that British cars had to go back to the 
steel mills in baled form just as theirs did and that not 
so much burning was done. He predicted that Britain 
would be burning her cars and she might find that 
they were being burned in the open. [If the results of 
this auto-body incinerator, which had been developed 
and demonstrated in the United States, was of interest 
to delegates Professor Kaiser said he would be glad 
to supply them with information. 


G. Ainsworth (Chief Public Health Inspector, 
Ripley Urban District Council) in a written contribu- 
tion, said that during the post-war years discussions 
on domestic fuel and its relation to clean air had 
produced many comments on the very vexed question 
of miners’ concessionary fuel. Representatives of Clean 
Air Joint Consultative Committees and of the Miners’ 
Unions in various parts of the country had discussed 
this matter. Unfortunately up to date no solution had 
been found. He, therefore, desired the author of 
Paper No. | (Mr. Coates of the Ministry of Housing 
and Local Government) to be so kind as to express 
his opinion on the practicability of the following 
suggestion : 

In view of the fact that the majority of the 
suitable smokeless solid and other forms of fuel were 
manufactured and marketed by various nationalized 
undertakings, would it not be a pure mathematical 
problem for an agreed British Thermal Unit figure 
to be arrived at for the thermal value of the con- 
cessionary fuel? The member of the mining industry 
would express a written option for a particular type 
of fuel, i.¢e., coke, gas or electricity, therefore by 
arrangement with the other undertakings for that 
individual to receive the identical heating value of 
an alternative specified fuel. By this means an 
individual would not suffer any monetary loss and 
the nation would achieve efficient use of fuel; a 
contribution would also be made to*a* cleaner 
atmosphere. 


W. D. Jarvis (Central Electricity Generating 
Board) said that Professor Semple had referred to 
emissions from Clarence Dock Power Station, Liver- 
pool, as being a cause of complaint, and he would like 
to assure him that every effort was being made by 
the North West, Merseyside and North Wales Region 
to prevent the chimney emissions from being trouble- 
some to the neighbourhood. <A working party had 
spent considerable time in investigating boiler operation 


and it should be noted that the boiler plant was 
installed about 22 years ago by the City of Liverpool 
Electricity Department. In a wider sense the Central 
Electricity Generating Board were carrying out 
intensive surveys of atmospheric pollution around 56 
power stations. 

Professor Semple had also made reference to the 
use of flue gas washing in Czechoslovakia in a paper 
presented by Mr. J. Polacek. He suggested that only 
in this country, at two power stations operated by the 
Board, were flue gases being washed to remove the 
sulphur oxides content. 


Author’s Reply 


P. D. Coates (Assistant Secretary, Ministry of 
Housing and Local Government), replying to the 
discussion, said that at an international conference 
too much time could be devoted to matters of internal 
British administration of little interest to overseas 
visitors. The criticisms made of the Alkali Inspectorate 
demanded some reply, but he would try to be brief. 

First, suggestions had been made that control over 
smoke, grit and dust emitted by processes under the 
control of the Alkali Inspectorate would be better dealt 
with by local authorities. ‘That was contrary to the 
recommendation made by the Committee on Air 
Pollution under the chairmanship of Sir Hugh Beaver, 
the President of the National Society for Clean Air, and 
but for Sir Hugh’s regrettable illness the conference 
would no doubt have had the benefit of his comments 
on these suggestions. Paragraph 45 of the committee’s 
report had stated: “‘ We have heard no serious criticism, 
and a great deal of praise, of the system of control in 
force under the Alkali Acts and of the results achieved. 
We are satisfied that this system, under which processes 
are registered, and supervision and control follow, 
exercised as it is by an experienced technical inspec- 
torate, constitutes the means best calculated to apply 
a continuing challenge to, and exert effective super- 
vision and control over, those industrial processes which 
present technical difficulties in the prevention of dark 
smoke, grit and dust.” This recommendation had 
been accepted by the Government of the day and 
approved by Parliament. 

Secondly, the Chief Alkali Inspector’s Annual Report 
for 1958 had been quoted as evidencing an inadequate 
intake of new Inspectors. ‘The effect of the Alkali, etc. 
Works Order, 1958, had been to treble the number of 
works coming under the Inspectorate. The alternatives 
before the Inspectorate had been either in the first 
instance to take in and train a relatively small number 
of additional qualified chemical engineers and fuel 
technologists and at the same time to continue the 
Inspectorate’s work, or to take in a large number at 
once and to divert all the Inspectorate’s energy to 
training the new staff in their administrative duties 
under the Alkali Act. As his report stated, the Chief 
Inspector had followed the first course. The intake and 
administrative training of technically qualified staff 
was continuing and so was the normal work of the 
Inspectorate. 

Thirdly, it had been suggested that the Alkali 
Inspectorate was moving too slowly in curing the air 
pollution problems presented by the new processes 
brought under them by the 1958 order. It was perfectly 
true that progress was slow. ‘The technical problems 
were difficult; it was precisely for that reason that the 
processes had now been brought under the Alkali 
Inspectorate. These problems were now for the first 
time being systematically examined. ‘To examine them 
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the Chief Inspector had set up numerous working 
parties with the industries concerned. ‘There could be 
no easy answer and it would be quite wrong to expect 
an overnight improvement. Nevertheless a line was 
now for the first time being pursued that would 
eventually solve problems which previously were not 
being tackled at all. In the interim period the 
alternative to tolerating some degree of air pollution 
from these processes was to shut down the industries 
completely, an alternative which could hardly be 
seriously considered. 

Finally, it had been suggested that the Chief 
Inspector’s Annual Report was a document which 
deliberately camouflaged the true position. The 
Department could not for a moment accept any 
suggestion of that sort. The report was a factual record 
of the Chief Inspector’s proceedings which he was under 
a statutory obligation to make annually and which was 
by statute annually laid before both Houses of Parlia- 
ment. 

Referring to Mr. Wattleworth’s remarks Mr. Coates 
said that the administrative procedure introduced after 
the passing of the Clean Air Act, 1956, had necessarily 
been tentative. Now that practical experience of its 
operation had been gained the time had probably come 
to review the procedure in the light of that experience, 
and his Department certainly did not claim perfection 
or finality for existing procedures. But in order to 
avoid objections when smoke control orders were made 
close contact with the persons affected before orders 
were formally made seemed highly desirable. While 


therefore a house to house survey obviously meant a 
good deal of work it might perhaps have compensating 
advantages by eliminating potential objections. 

As regards other matters raised, the emission of dark 
smoke of any appreciable density from diesel-engined 
vehicles was due to faulty adjustment, careless 
maintenance or wrong driving and could be almost 
entirely eliminated by correct maintenance and 
operation. It was already an offence under the 
Motor Vehicles (Construction and Use, Regulations, 
1955, for vehicles to emit harmful or dangerous smoke 
on the roads. The enforcement of these regulations 
was the responsibility of the police but they were made 
by the Ministry of Transport who were considering 
what could be done further to assist the police and to 
improve the general standard of maintenance and 
operation. 

Standard specifications for apparatus designed to 
measure smoke, grit and dust emissions and standard 
colds of practice for carrying out measurements were 
now under consideration by the British Standards 
Institution. 

The National Coal Board and the National Union 
of Mineworkers were discussing ,on a national basis, the 
question of supplying solid smokeless fuels (including 
coke) to mineworkers, and the average value that 
should be placed on existing allowances of con- 
cessionary coal. He could not say that the value 
would be expressed in terms of thermal units, but the 
importance to clean air of some value acceptable to 
both sides being agreed on was undeniable. 
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Session II]—Technical Contributions 


Review by Mr. G. Nonhebel, Rapporteur 


Mr. Nonhebel said: 

G. H. Daniel has given us a masterly survey of the 
probable growth of world demand for energy arising 
out of 14 per cent per year growth of population. 
During this century industrial production has grown at 
a compound interest rate of over 3 per cent per year, 
and the use of primary fuel at over 24 per cent per year, 
with a greater rate during the last ten years. By the 
end of the century, it is predicted that energy require- 
ments will be trebled. 

Fuel is steadily deteriorating in quality. In Britain 
and the U.S.A. the sulphur content of coal increased 
trom 135 to 17 per cent during the last "20\ years: 
similar deterioration is reported from Germany. Again, 
the sulphur content of residual oil has now risen to 
3-4 per cent depending on the source. 

To add to the embarrassment, we are getting bigger 
towns and bigger factories with increased local 
emissions both from fuel furnaces giving more sulphur 
and dust, and from motor vehicles giving CO from 
petrol and dirt from diesels. 

The saving graces are natural gas from which sulphur 
is removed; electricity is now three times cheaper in 
relation to coal than before the war and we shall get 
nuclear power. Also less and less coal is being used 
directly in factories and homes, replacements being 
by the secondary fuels, electricity, gas and coke. It 
should be noted that nearly all the large power 
stations are now being built outside towns. 

The paper concludes that more sulphur recovery is 
required. Dr. R. Lessing examines in detail the pro- 
blem of sulphur. He reminds us that half the sulphur 
in coal could be removed by adequate cleaning, but 
the remaining sulphur which is present in a chemically 
combined form with the coal substance cannot be 
removed. Dr. Lessing would like to see erected special 
power stations for burning colliery refuse .containing 
the discarded sulphurous fractions removed from coal, 
and treatment of the resultant flue gases. The higher 
the sulphur content of the flue gases, the more likely 
it is that an economically satisfactory process can be 
developed. 

Dr. Lessing laments the fact that papers on the 
progress of removing sulphur from residual fuel oils 
have not been published. He concludes by stressing 
the need for intensive research, coupied with inventive- 
ness, to evolve a system for the dry removal of sulphur 
from the flue gases. Dr. J. Bronowski reports the 
striking fact that the public is buying more premium 
fuels despite the higher cost per household. In 
percentages, it is premium fuels for open fires which 
have shown a greater increase than sales of oil to 
households. He then goes into a discussion of require- 
ments. ‘The average British person wants open fires 
without special grates—they want flames, quick pick- 
up, good radiant heat, low ash and dense fuel and 
lastly no smoke. The National Coal Board have now 
decided to go into the manufacture of smokeless 
processed fuels for the domestic market. This is an 
important and highly significant change in policy. 
Two new dense fuels are being developed which have 
the high volatile contents of 25 and 35 per cent but are 
nevertheless smokeless. At present only pilot plants 
are being built to test public demand as the fuel will 
be more expensive than coke. In the meantime 
expedients will be used to produce adequate reactive 
coke in old ovens. 


Weinberg and Randall of the National Coal Board 


state that energetic action is (at last) being taken to 
supply more consistent coal, lower in fines, to small 
industrial plants and claim that, with modern equip- 
ment, it is possible to have automatically controlled 
smokeless high efficiency plants. Most~small coal- 
fired industrial plants are outmoded, dirty and 
inefficient. A list is given of 20 well-run plants of 
which six are approved for Smoke Control Areas. 
The owners have agreed to a request by the National 
Coal Board that these plants should be available for 
inspection by any industrialist. It is not stated whether 
any of the plants are automatically controlled. They 
conclude by stating that coal can compare with other 
fuels in cost and amenity; there can be serious treubles 
with oil. 

The necessity for training courses for firemen is 
emphasized by S. N. Duguid in his paper and he 
mentions the success of correspondence courses. 

One of the problems of oil-firing, particularly of 
small industrial boilers and the large boilers in com- 
mercial buildings, is the emission of acid laden smuts. 

B. Lees shows that most of these arise from cold 
flues and chimneys and he describes an inexpensive 
and technical method of jacketing chimneys to keep 
them warm. 

A problem that has come very much to the fore in 
recent years is the elimination of the brown fumes of 
very fine iron oxide which are blown out from steel 
furnaces where oxygen is used instead of air to purify 
the molten metal and convert it to steel. Use of 
oxygen cheapens the process of making steel. K. 
Guthmann gives an account of the programme of 
technical investigation on dust removal which has 
been prepared by the European Coal and Steel High 
Authority. This is a four-year programme which 
includes the problems of oxygen steel making. In 
his other paper K. Guthmann states that the problem 
of removing the dust from the brown fumes from one of 
the steel-making processes, namely the Austrian pro- 
cess known as the Linz-Donawitz, may be regarded 
as solved either by electrostatic precipitators or by 
Venturi scrubbers. The capital cost of the latter is 
much lower than that of electrostatic precipitators. 

P. Lasserre describes the methods to be employed 
in designing hoods to collect fumes from all kinds of 
furnaces and other apparatus. He emphasizes that 
much money can be wasted and ineffective results 
obtained when collecting hoods are badly designed. 
The collecting hoods, of course, are trunked to an 
appropriate gas cleaning plant. 

The other problem of the iron and steel industry is 
that of black smoke from low temperature furnaces for 
reheating billets and bars and annealing semi-finished 
articles. 

Research investigations at Sheffield University on 
the mechanism of smoke formation in these furnaces 
indicate that it is not necessary to have a smoky 
atmosphere in the furnaces but that if a furnace is used 
in which smoke is made, it is important to prevent 
the volatile matter from the coal bed passing through 
regions of high temperature—if this can be achieved 
the smoke is much easier to burn. The investigations 
are not complete and no description is given in the 
paper of any results on full-scale furnaces. 

Smokeless operation of coke ovens is one of great 
technical difficulty and consequently the 70 coking 
plants in this country have been placed under the 
supervision of the Alkali Inspectorate. R. L. Cooper 
describes the progress that has been made and one of 
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the most important points in his paper is that there 
is a joint working group of the Alkali Inspectorate and 
the industry to study progress that is being made in 
the solution of the problems. Some progress has been 
made by better design, improved maintenance and 
more careful operation, but a coke oven plant cannot 
yet be installed in the middle of a housing estate. 

R. F. Hayman gives examples of industrial process 
plants which have been converted from coal to gas- 
firing with economic advantage as well as complete 
abolition of smoke and, because gas is desulphurized, 
elimination of discharge of sulphur oxide. Clearly, 
the technical service provided by the British gas 
industry to manufacturers is a benefit to both them- 
selves and the local population (except that some gas 
is made in coke ovens and these have their problems). 

J. W. Jacquest of the staff of one of the big manu- 
facturers of diesels repeats that there as no need for 
black smoke from diesel vehicles if only the engines 
were more frequently checked and maintained. It 
does appear, however, from his paper that maintenance 
of diesel engines is not as simple as that of petrol engines 
to avoid smoke and that special equipment and properly 
trained maintenance men are required. Some of such 
equipment is on view in the exhibition. These 
facilities are available to operators of large fleets of 
diesel vehicles, but the paper does not make it clear 
whether the required information as to training is 
percolating down to the smaller garages which service 
the lorries operated by small transport companies. 


Discussion 


Dr. W. C. Turner (Medical Officer of Health, 
Metropolitan Borough of Poplar) in opening the 
discussion reminded the meeting that the conference 
was international and that this was a_ technical 
session; out of respect to overseas delegates the meeting 
should refrain from parochial polemics and try to keep 
the discussion at a high technical level. As scientists 
they must be critical in this interpretation of data 
obtained from experiment and particularly in the 
explanation of observed phenomena not readily 
capable of being reduced to numbers. 

Many interesting points had been introduced in a 
number of excellent papers. ‘There was a survey 
showing the growth in the world demand for energy 
and the possibility of the removal of sulphur from flue 
gases by a dry process. 

Coal was a valuable raw material and it was quite 
inexcusable to convert its chemical potentialities into 
a serious nuisance. In Czechoslovakia the best grades 
of coal went to the chemical industry and only inferior 
material was used for fuel but that introduced another 
problem from the high ash and dust content of flue 
gases. 

The research in dust removal had shown that with 
high space charge density of ions in the gas, electro- 
static precipitation was extremely efficient. They were 
fortunate in having the Director of Process Develop- 
ment of the National Coal Board present and they 
might ask him for a word on the future policy of the 
Board in the production of solid smokeless fuel. 
Research has shown that the removal of 15 per cent 
of the volatile component from a 40 per cent bituminous 
coal provided a reactive low ash char which burned 
smokelessly. Unfortunately there was a paradox in 
that the coking process itself could not be operated 
smokelessly. 

Attention was drawn to the enormous possibilities 
of the use of gas in various industries as the fuel of choice. 

An analysis of the cause of serious nuisance from 


brown fume in oxygen blowing steel works showed 
that more than 80 per cent of the spherical particles 
were less than 0-8 microns and there was tremendous 
heat loss in the waste gases which had a temperature 
of up to 1,800°C. For economical projects it was 
necessary to recover waste heat from dust collected by 
a wet process controlled so that the final electrostatic 
precipitation was on a dry gas. Dust removal in 
collieries, iron ore mines and metallurgical industries 
had been the subject of four years’ study in combating 
silicosis. 

The Chief Medical Officer of Brussels suggested the 
de-sulphurization of petroleum products, the use of 
sealed units on automobiles and replacement of the 
petrol engine with its high carbon monoxide in the 
exhaust by oil engines, and one must not forget the 
diesel engine was originally devised as a safe means 
of motive power underground in mines; attention has 
been drawn in another paper to the importance of 
maintenance not only of metering and injection equip- 
ment but also of maintaining compression. 

Attention was drawn to the emission of acid smuts 
as a special type of pollution associated with residual 
oils used as fuel. These fuels contained a high per- 
centage of sulphur and inevitably there would be a 
higher content of sulphur dioxide in the flue gas. 
Under certain conditions up to 5 per cent might be 
oxidized to sulphur trioxide which raised the “‘ acid ”’ 
dew-point. If the shaft was of steel and it was cooled 
below that temperature “ acid ’’ dew was formed inside 
the stack, corrosion took place and large, up to 4-in. 
diameter acid smuts were emitted. These had a 
matrix of ferrous sulphate, carbon and were strongly 
acid. ‘The emission of these smuts was avoided by 
keeping the stack temperature above the dew-point 
by insulation but the material was still discharged to 
atmosphere. 

Dr. Turner said that this brought him to an impor- 
tant point, the question of chimney height. During 
the dense smog of December 4, 1958, the Central 
Electricity Generating Board sent up a plane from 
London Airport. Flying over London above 750 ft of 
fog, a number of plumes were seen to be penetrating 
the fog. These were identified in the case of Brunswick 
Wharf Power Station, Poplar, by the emission of 
coloured smokes but there was no sign of the plumes 
from either Battersea or Bankside where the gases were 
cooled by gas washing. Gases discharged from tall 
chimneys with sufficient buoyancy to permit the 
penetration of most inversions permitted the flue 
gases to disperse in air moving above the fog; this was 
a most important observation. 

A lot of work has been done on the concentration 
of pollutants at ground level in the vicinity of power 
station chimneys of different heights; with this know- 
ledge and the knowledge of the quantity and sulphur 
content of fuel to be burned the probable state of load 
and height of chimneys it was now possible for engineers 
to do their sums and ensure that ground concentrations 
associated with the particular shaft should not exceed 
a predetermined maximum concentration within cer- 
tain distances. Efflux velocity was proportional to the 
load, normally maximum concentrations of SO: at 
ground level occurred at approximately 8-10 chimney 
heights from its base—but under light loads this 
distance might be four to six miles and the maximum 
concentration would of course, be much less. 

Dr. Turner hoped that further discussion would do 
justice to the papers presented. 


Dr. J. S. G. Burnett (Medical Officer of Health, 
Preston County Borough Council) congratulated Dr. 
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Bronowski on his percipience in the interpretation of 
present public opinion on the use of smokeless fuels. 
Those members of the audience who were in regular 
daily contact with the public on the subject of house 
heating knew that the housewife accepted clean air 
as the natural right of the people but she also recognized 
the drudgery of the old open coal fire and was willing 
to pay more for the fuel that best suited her con- 
venience. The premium smokeless fuels most certainly 
met her needs better than ordinary coke. 

Unfortunately Dr. Bronowski was away off the beam 
when he suggested that the demand for these fuels, in 
absolute terms, was still marginal. The sales of 
premium smokeless fuels quoted in his paper were 
not evidence of a rising demand but instead evidence 
of rising production that persistently lagged far behind 
the demand. 

If Dr. Bronowski was expressing the view of the 
National Coal Board then it was clear that the Board 
was well out of touch with popular feeling and did not 
realize that every ton of premium smokeless fuel made 
by their competitors in this field was sold as soon as it 
was produced. 

The present output of these fuels fell far short of 
the demand which itself was still growing vigorously. 

What was needed in the short term was an immediate 
and rapid increase in the production of these fuels to 
meet the unsatisfied demand. 

As to the long term position the National Coal Board 
could, with advantage, have regard to the increasing 
interest being shown in whole house heating and to the 
degree of experimentation that was now going on in 
many middle class households. ‘These experiments 
were pointers to the future and it behoved the Board 
to be in the van of progress rather than to be. the 
bewildered partner of those whose ideas, judged by 
their propaganda, were still based on a nineteenth 
century mentality. 


G. W. Dhenin (Deputy Chief Public Health 
Inspector, Bath City Council) referring to the papers 
given by Dr. Bronowski, Mr. Duguid, and Mr. 
Jacquest, noted that Dr. Bronowski, and by implication 
the National Coal Board, thoroughly agreed that raw 
bituminous coal should be prohibited on all grounds 
as a fuel for domestic open grates, and that it should be 
processed by up to date and scientific means into 
suitable smokeless fuels if our diminishing coal reserves 
were to be used to the best advantage and to compete 
with electricity, gas and oil for domestic heating. 

In essence, coal was a chemical, packed as tightly 
with treasure as Aladdin’s cave and certainly not to 
be used as a fuel of so low a thermal efficiency. This 
was the modern, accredited, scientific view which was 
gradually being impressed upon the conscience of the 
public by such societies as ours. 

It was sad, therefore, and most frustrating, that the 
Coal Utilization Council, a Government and National 
Coal Board sponsored organization, should have 
advertised nationally the so-called merits of the open 
coal fire burning bituminous coal. 

Mr. Dhenin trusted that the results of the Bronowski 
research would soon provide, in ever increasing supply, 
the “ convenient ”’, efficient, solid smokeless fuels at 
an economic price. 

Being a realist, he still believed that a plusage on 
the cost of bituminous coal to householders and a 
consequent reduction on the price of solid smokeless 
fuels would, once the stocks were assured all over the 
country, bar for ever the use of bituminous coal in 
open grates. 

Despite the views expressed by Mr. A. C. Stern, 


from the United States, Mr. Dhenin commended 
Mr. Duguid’s plea for strong support from every 
direction for the Bill to require certification of boiler 
firemen. 

In connection with the paper on diesel fumes from 
road vehicles, most of the experts present deprecated 
this low-level toxic pollution. In order to minimize 
this hazard, and as an interim measure, Mr. Dhenin 
suggested the use of current practice in other pollution 
fields—of raising the chimney height; and in the case 
of trucks and buses, this would at least ensure the 
discharge of these fumes vertically, in a position where 
they would have a better chance of dispersal and where 
offenders would more easily be noticeable. 


T. Johnstone (Sanitary Inspector, Motherwell and 
Wishaw ‘Town Council) said that everyone would be 
gratified to learn from Dr. J. Bronowski’s paper that 
the National Coal Board had now decided to extend 
their activities to the manufacturing of premium 
smokeless fuels. 

In some areas especially in Scotland, it had been 
difficult to obtain sufficient supplies to meet the demand 
for manufactured fuels such as Coalite, Rexco, 
Phurnacite, etc. The supply of gas coke, however, 
had been readily available in areas such as his own, 
where over 1,200 houses burn only smokeless fuels. 
It was noted from the press that a private firm hoped 
to erect a plant at Douglas, Lanarkshire, where 
smokeless fuels were to be manufactured. It would 
be of great advantage in helping to meet the rising 
demands for smokeless fuels if the National Coal Board 
also made plans to manufacture in Scotland the 
premium fuels mentioned by Dr. Bronowski in his 
paper. 

P. Draper (Shell Mex and B.P. Ltd.) wished to 
show no discourtesy to Dr. Delbruyere but he felt 
that there were either some misprints in his paper or 
that he had been misinformed on the subject of 
petroleum products. This in turn had a bearing on 
the author’s proposed solutions to the problems. 

Under the heading of Motor Vehicles Dr. Delbruyere 
referred to the desulphurization of petroleum products 
which he said contained 3 to 6 per cent sulphur. 
Mr. Draper said that this was misleading since motor 
spirits contained less than 0-05 per cent sulphur. 
Diesel road vehicle fuel contained less than 1 per cent; 
generally less than 0:5 per cent in this country. In 
fact no sulphur problem was caused by motor vehicles. 

Of the author’s five points for reducing the alleged 
pollution by motor vehicles he pointed out the following 
facts :— . 


1. Having made the foregoing points in connection 
with sulphur Mr. Draper did not think any 
legislation was necessary and he added that even 
in the case of heavy boiler fuel oils they contain an 
average of only 3 per cent sulphur. 

2. With regard to tetra-ethyl lead it had been well- 
known for many years that the concentration of 
lead exhausted into the atmosphere of cities was 
quite harmless so that there was no need to convert 
car engines to compression ignition on that account. 


3. Mr. Draper would have liked to hear from the 


author some details of the carburettor device for 
reducing fuel consumption and so would every 
motor car manufacturer! The catalytic after- 
burner in place of the silencer had been shown to 
reduce carbon monoxide and unburned hydro- 
carbons but whether its effect would be lasting or 
economic was another matter. Such equipment 
would not be beneficial on a compression ignition 
engine. 


252 


4. As an automotive engineer Mr. Draper stated that 
it was not normally possible to obtain any extra 
power by over-fuelling a petrol engine or by 
tampering with its carburettor. 


This was possible however with a diesel engine at 
the expense of emitting smoke and he fully agreed 
with the author that it should be an offence to tamper 
with the settings of the diesel fuel pump for this 
purpose. 

He agreed with the author that the problem of 
domestic fires was very difficult but he failed to see 
why Dr. Delbruyere thought there was no gain in 
using smokeless fuels; which were in fact most fuels 
except raw bituminous coal. He agreed with some 
other authors that the reduction of smoke was by far 
the most important goal of the clean air campaign. 


Councillor Mrs. Wightman (Wakefield Rural 
District Council) declared that Northern England 
wanted clean air as much as everywhere else, and 
possibly had more need of it. But the seemingly 
unsurmountable problem of “‘ concessionary ”’ coal was 
bringing all the labours of clean air enthusiasts to a 
halt. Mrs. Wightman remarked that it would be 
unthinkable, as well as unjust, to deprive the coal 
miner of a privilege that had been his for generations 
without giving him something in return. She suggested 
that the appropriate Ministries and National Coal 
Board should come to an agreement as quickly as 
possible so as to enable the miner, living in a smokeless 
zone, to have “ concessionary ’? premium fuel. And, 
she added, ‘‘ concessionary ”’ oil or electricity would 
not be acceptable in a coal mining area. 


Councillor C. A. Watson (Scunthorpe Borough 
Council) said that there were two points arising from 
the papers about which he wished to comment. ‘The 
first was the pollution arising from sulphur fumes. It 
seemed strange that no comments had been made 
about the new and successful process devised and, he 
believed, patented by one of the branches of the United 
Steel Company for the recovery of sulphur from the 
carbonization of coal. He pointed out that he had 
used the word “ recovery’ rather than “ dispersal ”’. 
His information had been received from what was 
regarded as an authoritative source and it had been 
stated that a fair proportion of capital costs had been 
recouped by the manufacture of sulphuric acid for 
use in other by-product processes. 

The other concerned the steps being taken by the 
Coal Board to provide domestic consumers with an 
adequate supply of solid smokeless fuels. 

He asked what, if anything, was being done either 
by scientists and/or manufacturers to devise and market 
a domestic grate other than a free standing one which 
would consume its own smoke, possible by means of a 
down draught. It seemed incredible that in this day 
and age it was beyond the capacity of scientists and 
industrialists to produce such a grate. Indeed, nearly 
two years ago he had been shown a free standing stove 
which, by means of a down draught, attained this end. 
Its drawback was that it did not provide for a back 
boiler. 

If this deficiency could be remedied and the stove 
given a more conventional or pleasing aspect, the 
problem of pollution by domestic coal users would be 
more than half solved. 

It ought never to be forgotten that approximately 
600,000 men earned their livelihood in the coal-mining 
industry in hard, dangerous jobs and in many cases 
socially isolated areas, and that in all thoughts of smoke 
control these men should not be forgotten or their 
interests disregarded. 


Councillor Miss P. M. Cooper (Metropolitan 
Borough of Fulham), said Fulham’s first Smoke Con- 
trol Area had been in operation a year and the second 
one came into force that month (October). 

It was difficult to gain the whole-hearted co- 
operation of the public whilst other forms of pollution 
continued. 

She referred to the huge coke dumps at the North 
Thames Gas Board’s premises, from where, when the 
wind was in a certain. direction, clouds of 
smoke and dust were blown over the surrounding 
houses. ‘Then, not far away was the power station 
with its four stately chimneys, from which at various 
hours of the day clouds of smoke could be seen, and 
that was not always white. 

In addition when coal was being dropped into the 
hopper, clouds of coal dust blew over any houses 
nearby. Surely something could be devised to deal 
with these problems? 


A. D. Cooper (Shell International Petroleum 
Limited), said that during the discussion it had been 
stated that desulphurization of fuel oil is currently 
being carried out in the United States. This was a 
matter of terminology and he wished to clarify any 
misunderstanding in the minds of delegates by pointing 
out that the term “ fuel oil” in the United States did 
not have the same meaning as in North West Europe. 
Fuel oil in the United States was generally a wholly 
distillate product whereas fuel oil in North West 
Europe was a residual containing product. De- 
sulphurization of distillates had been carried out in 
North West Europe and elsewhere for some considerable 
time and although ways and means did exist for 
reducing the sulphur content of residual fuels, the 
additional processing costs involved, which would to 
some extent inevitably be passed on to the consumer, 
would price the product out of court. Considerable 
research was being carried out in this field but he 
thought it might almost be said that anyone who could 
develop an economic process for desulphurizing residual 
fuel oil deserved to receive the Nobel prize. 


A. CG. Stern (U.S. Public Health Service, United 
States of America), reminded the Conference that the 
day before Professor Kaiser had brought greetings from 
the Air Pollution Control Association in the United 
States. As Chairman of its 53rd Annual Meeting to 
be held May 22-26, 1960, in Cincinnati, Ohio, he 
invited any who were interested in offering papers to 
that meeting to do so. 

He said that he would also like to bring greetings 
from the Department of Health, Education and 
Welfare of the United States, which was the Federal 
agency charged by Congress with doing work in the 
field of air pollution in the United States. 

Having dispensed with the greetings, he wanted to 
comment particularly on the paper by the learned 
gentleman from Belgium, Dr. Robert Delbruyere, ‘‘ A 
Commended Solution to the Problem of Air Pollution,” 
particularly the section entitled ‘“‘ Motor Vehicles ”’. 
He wished to confine his comments to motor vehicles 
because it would be inappropriate for him to discuss 
those aspects of burning coal which did not represent 
practice on the North American continent. 

Specifically there were five points offered by the 
gentleman from Belgium as solutions to the problem 
of motor vehicles. 

Firstly Dr. Delbruyere noted that ozone was a result 
of the combustion of petroleum oils. Mr. Stern 
questioned whether this was a fact. He did not believe 
that ozone was a significant result of combustion of 
petroleum products. Also discussed under item 1 was 
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the problem of sulphurous gas from motor vehicles on 
the North American continent. This was not a 
problem, because motor vehicle fuels were high quality 
fuels with very low sulphur content. The sulphur got 
into the residual fuel oils, which were not burned in 
motor vehicles, but were burned by power plants and 
ships. 

Dr. Delbruyere also mentioned the question of 
tetra-ethyl-lead as a problem and indicated that it 
should be avoided. Actually tetra-ethyl-lead was not 
going to leave us in the immediate future. It served 
the economy very well by allowing a larger variety of 
motor fuels to be offered to the public than would 
otherwise be possible and by conserving our supplies 
of petroleum. If anything we would see in the future 
increased usage of tetra-ethyl-lead, increased quantities 
of tetra-ethyl-lead in the gasoline and the addition of 
other additives using both manganese and mercury in 
addition to lead. 

The third point raised had to do with the use of 
induction devices and after-burners. That represented 
an area of tremendous research emphasis and interest 
in the United States. Two or three years ago they 
did considerable work on induction devices for 
decreasing hydro-carbons, particularly during the 
deceleration cycle. ‘There followed a loss in interest 
in these devices when it was felt the deceleration cycle 
had been over-emphasized. The emphasis was then 
placed upon after-burner devices, initially on catalytic 
devices and more recently on non-catalytic after- 
burners. There had been a resurgence of interest in 
induction type devices to be used in conjunction with 
after-burners. He believed that we would see that 
come to pass in the near future. 

Under item 4 mention was made of sealing’ car- 
burettors, injectors and pumps. He doubted seriously 
if that was a workable procedure. He did not think 
that we would see a time when the owners and operators 
of vehicles could successfully use the vehicles without 
access to carburettors, injectors and pumps for adjust- 
ment and maintenance purposes. 

They had in the United States what were called 
automobile safety lanes for testing brakes, steering 
mechanisms and so forth. In the future they expected 
to add to these safety lanes tests for the effluents from 
vehicles to insure that they did not unnecessarily add 
large amounts of pollution to the atmosphere. ‘Trials 
had been made in the Cincinnati safety lane and it was 
quite likely that the eventual solution to the problem 
of photochemical smog would require the mass safety 
lane testing of motor vehicles, particularly with regard 
to their exhaust. 


W. D. Jarvis (Central Electricity Generating 
Board), said that with reference to the paper by 
Dr. Daniel, the information concerning dust deposition 
and SO, concentration at ground level in the published 
Atmospheric Pollution Bulletin of the Atmospheric 
Pollution Committee, Department of Scientific and 
Industrial Research, was being stored on Hollerith 
cards. From time to time averages were made of the 
results relating to the insoluble material collected in 
the standard deposit gauge, and it was shown that 
during the period 1950-1958 the average concentration 
fell from 13 to 10 tons per square mile per month. 
On the other hand, the average SO. concentration 
rose from 2:0 to 2-6 mg SO; per 100 sq cm per day 
during the period 1950-1954, and had remained at 
that level up to the present time. 

The information given in Mr. Lees’ paper referred 
to small industrial plant and he suggested that the 
conclusions reached by Mr. Lees might not be applied 


to large concrete chimneys which served modern boiler 
plant.s For example, the coldest surfaces in boiler plant 
in power stations might not occur in the chimney and 
it was possible that acid laden dust was produced 
initially where the coldest metal temperature occurred, 
i.e. in the airheater. Moreover, the emissions of acid 
smuts had been observed only when the boiler plant 
had been converted from coal to oil-firing. Chimneys 
were designed to handle flue gases from a number of 
boilers operating at full load, and a reduction in 
boiler load, or of the number of steaming boilers would 
reduce the efflux velocity of the flue gases from the 
chimney and their dispersion into the atmosphere. 
Tests carried out at a power station showed that when 
a 350 ft chimney was loaded to design capacity; the 
maximum dust concentration occurred at distances of 
8 to 10 chimney heights, but at weekends and at other 
periods of low station loading the area of maximum 
dust concentration moved inwards to a distance of 
from 4 to 6 chimney heights. 


Professor E. R. Kaiser (New York University, 
United States of America), said that he believed that 
the Chairman had called on him on this occasion not 
to take the heat off the Alkali Inspectorate, but rather 
from the fact that no one from the United States had 
contributed a paper at that session and the Chairman 
did not want the United States delegates to get by with 
that. However, with regard to a number of the papers, 
he was trying to make his comments brief. One of the 
papers has mentioned the increase of sulphur content in 
coal in Britain, and had mentioned that a somewhat 
similar trend was taking place in the United States. 
However, Professor Kaiser assured the Conference that 
the United States started at 2 per cent sulphur and 
there was in the United States any amount of coal at 
3 or 4 per cent sulphur. So Britain’s problem was 
not quite as bad as America’s. However, the warning 
was well taken; Britain would be having an increase 
in sulphur content and particularly as she got on to 
burning oil. To take the sulphur out of the coal, at 
least to a greater extent than had been done (Dr. 
Lessing had an excellent discussion on it), some of 
their thinking in the States was that if coal could be 
pulverized as was being done in large plants, and that the 
cleaning then take place because the sulphur had been 
liberated—the smaller particles that had been shot 
through the coal had been liberated—and by processes 
still to be developed much of that sulphur might be 
taken out and used for some other purposes, at least 
not burned in plant and put into the atmosphere. 
That was something in contradiction to the idea that 
the large utility plants should use the lower grade 
middlings; it was going to be quite a while until they 
worked that one out. 

There were some claims in the United States that 
sulphur could be removed from fuel oil economically, 
but that had not been proved sufficiently. There was 
quite a bit of resistance to trying to do anything with 
removing sulphur from the oil. There was also much 
resistance, of course, to removing sulphur from the 
flue gases. The SO3 in production, while it was of 
the order of 1 or 2 per cent had been increasing due 
to the fact that they were making higher temperature 
steam, their super heaters were running at higher 
temperature, and the iron oxide on the surface of the 
super heater tubes was a good catalyst. ‘That had been 
well investigated in Britain and the United States 
looked to British reports on that mechanism, 

Professor Kaiser said that their experience in the 
education of stokers had been really so unsuccessful 
that they tried to build the brains into the machinery, 
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into the firing mechanism, and then have gauges and 
instruments, he supposed some day even computers, 
to tell the operators how to make the adjustments. 
He was afraid that that was going to have to be the 
practical answer for quite a while in that direction. 
Of course that meant that certain engineers were going 
to have to know more about the subject than ever 
before, and the larger plants could employ such 
people. 

Professor Kaiser continued by saying that Dr. 
Kettner’s paper was very interesting. The use of a 
water spray in connection with a cyclone was un- 
doubtedly very effective for certain kinds of grit. 
However, much more intimate contact of water and 
flue gases and their contaminants would be necessary 
and delegates had seen some examples of spraying gas 
washers, scrubbers, along the walls of the Conference 
Hall and they had scrubbers in the United States, 
made and sold in Britain also, that did quite a good 
job, but to get that intimate contact required a power 
from the fan, and usually a number of stages for 
re-mixing the re-entrainment and that was quite 
effective. However, the gases were cooled and that 
introduced some of the problems delegates had already 
heard mentioned. In America they had had quite a 
bit of success in investigating the design contours of 
power plants, and the heights of stacks, as well as the 
question of stack velocity by making models of the 
plants, trying out various configurations and so on in 
what they called a low velocity wind tunnel. 

Professor Kaiser concluded by saying that the New 
York University had done good work on that for the 
utility companies and there were quite a few reports 
to which he would like to call the attention of the 
Conference. 


P. Humbel (B.P. Belgium Societé Anonyme, Bel- 
gium), agreed with the main conclusion of Mr. Riello’s 
paper : correlation existed between soot formation, design 
adjustment and working conditions of the heating 
plants. 

But Mr. Humbel expressed the opinion that the 
difference of the weight of the soot (Table 1 to 4) could 
be, in some cases, of the same accuracy as the test 
procedure, or could have been influenced by other 
factors than those reported. 

He then asked if Mr. Riello had the opportunity to 
carry out further investigations on individualizing the 
influence of each factor, the others being kept constant. 

In Mr. Humbel’s opinion, the main factors to be 
individualized are: atomisation, fuel rate, COQ2, kind 
of fuel, draught evenness, combustion chamber (shape, 
size, temperature and thermal inertia of the walls), acid 
dew point of the gases, temperature of metallic skin 
(gas side) of the heat exchanger, working conditions 
(start and stop or continuous), etc. 


Author’s Reply 


B. Lees said that smuts had been observed with oil 
firing and they had overcome the problem. They were 
not, however, confined to oil firing. The total emission 
of sulphur dioxide after conversion to oil firing was often 
lower than with solid fuel firing, because the calorific 
value of fuel oil was generally at least one and a half 
times that of solid fuels and also fuel oil was frequently 
burnt with higher efficiency. Conversion of 5 per cent 
of the SO present in flue gases to SO3 was exceptional. 


Their determinations had shown that the conversion 
was generally below 2 per cent. 

The total quantity of dust and acid which fell in a 
neighbourhood as smuts was generally very small, 
although the smuts might cause a local nuisance. When 
smut emission was eliminated by maintaining ducting 
and chimneys above the acid dewpoint the dust was 
discharged as separate particles, instead of agglomerates, 
and the acid as gaseous sulphur compounds to the 
atmosphere. The quantity was negligible. As stated 
in the paper, stack solids in the flue gases from oil 
fired boilers could be below 10 grains per 100 cu ft. 

Replying to the comments of Mr. Jarvis, it was 
agreed that the coldest surface in boiler plant might 
occur in the airheater and not in the chimney. It 
appeared, however, that this did not contribute to smut 
emission because: 


(a) Many airheaters had been examined where 
corrosion was occurring, but smut emission had 
not been noted near to the power station. 

(b) If smuts were carried forward from the air- 
heater they might either be broken down in 
passing through the i.d. fan or settle in the duct 
between the i.d. fan and the chimney. 

(c) If smuts could be carried forward from the 
boiler, one would expect severe smut emission 
to occur during soot blowing. ‘This had not 
been observed. 


It was suggested that if Mr. Jarvis were to arrange to 
analyse the smuts which occurred near to a power 
station, this might act as a guide to the source of the 
smuts. If they contained less than 5 per cent iron, 
then they had probably formed in the concrete 
chimney. If they contained more than 5 per cent 
iron, they might have formed in the steel duct close to 
the chimney. 


Dr. J. Bronowski thanked the Conference for the 
interest shown in his paper and drew attention to 
those points in it which answered the questions raised 
in the discussion. He underlined particularly those 
passages towards the end of his paper in which the 
National Coal Board formally announced its policy and 
plans for the development of new smokeless fuels. 


Dr. R. Lessing said the sulphur problem had 
loomed large throughout the discussion. He would 
like to make only one point in regard to Professor 
Kaiser’s remarks about coal middlings. In order to 
avoid confusion he must emphasize that the problems 
of utilization of clean coal and of washery refuse 
and their influence on Air Pollution were quite 
distinct though inter-related. 

In removing impurities, both ash and sulphur 
bearing minerals, from raw coal the question of 
pollution of the air from the refuse heaps arises. 

Dr. Lessing proposed that the refuse should not be 
allowed to be spontaneously ignited but that it should 
be burned under controlled conditions. If this was 
done it would be advisable to add the most impure 
portion of the middlings to it and thus make the 
clean coal cleaner and raise the calorific value of the 
refuse. 

Not only would the heat value of the refuse be 
realized but an incombustible residue would be 
obtained, not liable to spontaneous combustion and 
emission of sulphur fumes, a material which, in Dr. 
Lessing’s view, should be taken underground by wet or 
dry stowage to counteract another great evil, namely 
subsidence in the mining areas 
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Session IV—Observation, etc. of Air Pollution 


Review by Dr. E. T. Wilkins, Rapporteur 

Dr. Wilkins said: 

The majority of papers to be discussed at this Session 
deal with measurements of common pollutants in the 
free atmosphere. These papers come from many 
countries and, together with those dealt with in other 
Sessions, provide the most comprehensive appraisal of 
pollution in different parts of the world that we have seen. 

The measurements are mostly of deposited matter 
(“ dust-fall ’’), suspended matter (“‘smoke’’) and 
sulphur dioxide, and they are made mainly for local 
authorities for the purposes of control. ‘The methods 
have been developed to meet local requirements and, 
since these are mostly of an empirical character, 
correlation between the results they yield is often 
poor. ‘This is confirmed by Schwarz and his associates 
(Paper No. 57) who describe a pollution survey in 
Essen in which three types of deposit gauge were used. 
Paper No. 47 describes the organization of air pollution 
studies in a number of Japanese towns and gives some 
of the results. There are three papers from Italy; 
No. 43 by Giovanardi and his associates on pollution 
in Milan, No. 54 by Paccagnella on Padua and 
No. 55 by Petrilli on Genoa. ‘The measurements were 
made by the methods used in Britain and a comparison 
of the results with those published by the Department 
of Scientific and Industrial Research shows that the 
degree of pollution at the Italian sites was similar to 
that in British towns; the most heavily polluted being 
similar to those in, say, the most heavily polluted part 
of London. . 

The British methods of measurement are also used 
in S. Africa, and in Paper No. 45 Halliday gives the 
results of measurements in Pretoria, Johannesburg, 
East London and Durban. Here again we find degrees 
of pollution comparable with those in average medium- 
sized British towns. These conclusions from the Italian 
and S. African results seem to me to have important 
implications worthy of discussion by the Conference. 

Investigations such as these show the value of these 
simple survey techniques for indicating the growth and 
extent of the pollution problem and where there is a 
need for administrative action. But are the adminis- 
trative bodies sufficiently alive to the significance of 
these scientific studies? According to Halliday and 
Paccagnella, some are not; this, however, is a problem 
belonging to Session IT. 

There is a wealth of detailed information in Paper 
No. 41 by Besson and Pelletier on air pollution in Paris. 
Measurements of smoke and sulphur dioxide are made 
by methods analogous with those used in Britain and 
these show that on the average the air of central London 
contains about 70 per cent more smoke but only 
20 per cent more sulphur dioxide than that of central 
Paris. ‘The highest concentrations of sulphur dioxide 
have been found in the neighbourhood of well-to-do 
blocks of flats and this is attributed to the considerable 
emissions of new smokeless heating installations. How- 
ever, it is my impression that Paris is not the only place 
where “‘ smokeless’? equipment has sometimes been 
installed with inadequate provision for the dissipation 
of the sometimes increased amounts of invisible 
pollutants. 

The investigations of Hettche (No. 46) on smoke- 
particle counts are interesting, particularly because 
little published information is available on the smoke 
content of the air of German towns. Since in many 
countries smoke is considered a particularly noxious 
pollutant which is regularly monitored, it would be 


interesting to have the comments of the German 
delegation on this apparent difference in outlook. 

Paper No. 50 by Kirste refers to an investigation to 
discover the source of pollution which was causing 
damage to vegetation. The measurements reported are 
of deposited matter although, for such effects, gaseous 
pollutants might normally be more suspect. 

Another paper dealing with the study of the distribu- 
tion of pollution around a particular source is that of 
Cummings and Redfearn (No. 42) which refers to 
short-period measurements of sulphur dioxide around 
an electricity generating station. ‘The instruments used 
in this work consisted of an automatic recorder and a 
simpler transportable instrument. The latter instru- 
ment proved useful for locating the zone of maximum 
pollution in the lee of a chimney and for measuring 
the concentration there. In this way it was found that 
the chimney gases seldom raised the ground-level 
concentration of sulphur dioxide by more than 30 
p-p-h.m. Whether this is much or little is a matter of 
opinion, but, obviously the magnitude of the back- 
ground pollution is an important factor. 

The question of additive emissions is discussed by 
Berge (No. 40) who points out that a number of 
emissions each by itself unobjectionable. may have a 
combined effect (referred to as the “ immission ’’) 
which is thoroughly objectionable. Thus, it is sug- 
gested, the control of pollution should be on the basis 
of immission rather than emission. Such a logical 
approach to this important and difficult problem 
involves obvious administrative difficulties but we are 
told that the U.S.S.R. has a law in which immissions 
are used as a basis of pollution control. 

I have already referred to the fact that measurements 
of pollution made by different methods are not generally 
comparable. ‘This lack of uniformity may be of no 
great importance when the use of the results is confined 
to local control. In recent years, however, measure- 
ments by such methods have been used with increasing 
effectiveness in epidemiological studies of the effects 
of air pollutants on public health. Paper No. 61 by 
the Medical Research Council’s team at Sheffield is a 
particularly elegant example of this technique. In the 
paper by Buxell (No. 59) we are reminded that a report 
by the World Health Organization suggests inter- 
national co-operation in such epidemiological studies, 
and that for this to be possible some degree of inter- 
national standardization of methods of measurement 
would be necessary. The papers by Katz (No. 49) 
and Kirste (No. 50) also stress the importance of such 
standardization. As some delegates will know a start 
has been made on this problem by a Working Group 
set up under the auspices of the Organization for 
European Economic Co-operation. 

The papers so far discussed have been concerned 
with relatively simple methods of measurement but 
there are many other techniques required for research 
and control purposes. One which is being studied 
experimentally for the measurement of air-borne 
particulate matter in chimney efNuents by an electro- 
static method is referred to by Grindell (No. 44). 
Another is that developed by Spurny and his associates 
(No. 58) for the collection and examination of aerosol 
particles in the size range of 0-05 to 50 microns. The 
excellent electron-micrographs which are reproduced 
show the complexity of the groupings which comprise 
the smoke particles we inhale and indicates that we 
still have a great deal to learn about the physico- 
chemical properties of these particles. 
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The paper by Lucas (No. 52) is a condensation of 
an advanced mathematical exercise designed to 
calculate the domestic contribution of smoke and 
sulphur dioxide to town air under British conditions. 
In the calculation it has been necessary to eliminate 
a number of variables and so an idealized result has 
been deduced which shows the average concentrations 
of pollution rising rapidly with increasing size of towns 
in the case of small towns and increasing relatively 
slowly with larger towns. Comparing these calculated 
results with the latest information available on the 
measured concentration in many parts of Britain one 
finds that the scatter of the measured points almost if 
not completely obscures the effect of the size of the 
town. However it is a considerable achievement to 
calculate even approximately the ground-level con- 
centrations of pollution. If this method can be suitably 
adapted it may simplify considerably the practical 
work now required for air pollution surveys. 

Administrative and practical aspects of Durban’s 
Cleaner Air Campaign are described by Johnson 
(No. 48). Some of these are along familiar lines, e.g. 
training courses for stokers, smokeless zones, smoke 
control by-laws and prior approval for new plant. To 
encourage factory owners to take more interest in the 
smoke emissions of their chimneys an order of merit 
scheme has been introduced. ‘The problem of smoky 
diesel vehicles is being tackled by withdrawing the 
licences of offending vehicles. I believe a similar 
method of dealing with this latter nuisance and possible 
hazard is also being applied in a few other places but 
it has never been clear to me why such a simple remedy 
is not more generally adopted. 

I think you will agree that this group of papers adds 
greatly to our knowledge of the science and technology 
of the measurements of air pollution. 


Discussion 

Dr. Albert Parker (Royal Society of Health), in 
opening the discussion said that the methods of 
measurement required could be divided into two main 
groups (a) those to be used for continuous routine 
surveys of the levels of pollution and (b) those to be 
used for special investigations and research. For 
routine surveys the methods and instruments must be 
simple and inexpensive. Such surveys were begun in 
Great Britain about 50 years ago and simple instruments 
had been developed for measuring deposited solid 
matter, suspended particulate matter of “‘ smoke ”’, and 
oxides of sulphur. The survey had grown slowly at 
first and then rapidly during the last 10 to 15 years. 
In 1945 the total number of instruments in regular use 
by local authorities and other co-operating bodies was 
only about 200; now it was over 3,000 at sites over 
most parts of the country. Several countries in 
Europe had adopted the British instruments, but in 
some other countries other designs of instruments were 
in operation. The several types of deposit gauge, for 
example, gave results that could not easily be compared. 
International standardization was desirable. ‘There 
was already an active Committee of the Organization 
for European Economic Co-operation endeavouring to 
achieve such standardization. ‘The World Health 
Organization could also assist so that the data obtained 
in the various countries would be comparable. 

With the advent of nuclear power stations and the 
increasing use of radioisotopes, surveys were required 
for measuring the intensity of ionizing radiation. In 
general, regular routine surveys of radiation over a 
country might well be made by the larger local 
authorities at widely separated positions. 


Instruments for research, which would often be 
expensive, could not be standardized without detriment 
to progress. New instruments and methods had to be 
developed in investigating new and special problems. 
For example, new industries and changes in industrial 
operations often gave rise to new pollutants; further 
information was needed on the effects of chimney 
height and micro-meteorological conditions on the 
dispersion of pollutants, particularly at times of 
temperature inversion in the atmosphere. More 
information was required on the maximum con- 
centration of pollutants that could be tolerated without 
detriment to health, agriculture and materials. The 
* smog ”’ of Los Angeles, which occurred in the warmer 
weather, was quite different in the main from the 
winter “smog” of London, and required different 
methods of study. There were even special problems 
of pollution in some so-called under-developed 
countries. In villages in India, for example, there was 
very unpleasant pollution at low level when the 
villagers were doing their cooking using dried dung as 
fuel. ‘There was pollution problems also from cooking 
food in some African communities. All these special 
problems required special methods of measurement and 
investigation aimed at preventing or mitigating the 
pollution. 


B. Lees (British Petroleum Co.) drew attention to 
the analyses of the samples reported in Paper 46 by 
Professor Hettche.. Ihe analyses of the °° oil) soot,”’ 
showed that it was typical of “ acidic smuts ”’ described 
in Mr. Lees’ paper. He considered that this must 
have formed originally on a “ cold area ”’ in the boiler 
ducting or stack and then been re-entrained in the 
flue gas stream. Experiments reported in Paper 38 
showed that there was no measureable increase in free 
acidity of soot when the SO content of the flue gases 
were increased in a heated flue. Mr. Lees said he would 
be pleased to co-operate with Professor Hettche in 
Germany to overcome this problem. The methods 
described in Paper 34 had now been successfully applied 
in over 50 installations in the United Kingdom, 
Australia and New Zealand. 


C. A. Stansbury (Chief Public Health Inspector, 
Borough of Walsall), said that a tribute must be paid 
to the work of the Department of Scientific and 
Industrial Research and the Atmospheric Pollution 
Research Station at Greenwich, for the work they had 
done on the observation, investigation and measure- 
ment of air pollution, and it was largely due to their 
work that local authorities in the United Kingdom had 
responded so well and were now making a record 
number of observations and measurements. It was 
most appropriate that in that afternoon’s session, 
Dr. E. T. Wilkins was acting as Rapporteur and that 
the discussion should have been opened by Dr. Albert 
Parker. 

He continued that he was not technically equipped 
to deal with the scientific aspect of investigation and 
measurement, but was naturally concerned with the 
use that was made of the results of the investigation of 
pollution and the interpretation of the results. Local 
authorities were naturally concerned to bring into 
operation smoke control areas and other remedial 
works under the Clean Air Act, but they found their 
work was made much easier if there was an informed 
public opinion prodding local authorities into action. 

He found that many statistical records in connection 
with atmospheric pollution were not in a form that 
tended to gain the confidence of the public. There 
was a distrust of statistics and it was most helpful if 
they could see for themselves the effects of atmospheric 
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pollution. While it might still be necessary to build 
up local, regional and national statistics of deposit 
gauge and lead peroxide readings, he had found that 
the daily volumetric smoke recordings which indicated 
on a filter paper the amount of smoke polluting the 
atmosphere, when put on show and correlated with 
reports of weather conditions, were most helpful in 
gaining the attention of the public. He had also 
been most impressed by the accuracy of reflectometer 
readings. 

By all means let them have all the observations, 
investigations and measurements they could get, but 
let them use the results in the best way possible so 
as to ensure that the overall effect was a move forward 
in their efforts to get a clean atmosphere. 


D. S. Wilson (Central Electricity Generating Board), 
said that the Central Electricity Generating Board 
made routine monthly measurements in the areas 
around over 50 power stations and for this purpose 
used standard deposit gauges and lead peroxide 
candles. The results obtained appeared in the Depart- 
ment of Scientific and Industrial Research Monthly 
Bulletin which was circulated to all organizations 
making measurements. However, the C.E.G.B. felt 
that merely making monthly measurements did not 
constitute a full survey and additional techniques such 
as directional types of deposit gauges, microscope 
examination of collected solid material, and continuous 
recording of the SO, concentrations in the air were 
therefore also used. 

The origins of the grit particles which were found 
in industrial areas could often be determined by 
microscope examination of the dusts, since many dusts 
had characteristic appearances related to the industrial 
process from which they were emitted. The microscope 
examination technique was originally developed by 
Dr. Crossley at the late Fuel Research Station and had 
often proved invaluable in tracing the real sources 
of deposited dust and grit in industrial areas. 

It was recognized some years ago by the C.E.G.B. 
that measurements of the sulphur gases made with 
lead peroxide candles were not completely satisfactory, 
since they gave only an indication of the average sulphur 
dioxide content of the atmosphere and no indication 
of whether high concentrations of sulphur gases had 
existed for short periods during the time of exposure 
of the candle. For this reason, two instruments were 
developed to measure the concentrations of SO, in 
the air and their use was described in Paper 42. by 
Cummings and Redfearn. Some measurements 
obtained with these instruments had already been 
1eported elsewhere.* 

Mr. Lucas, in Paper 52, showed how the concen- 
tration of sulphur dioxide in the air in and near towns 
could be calculated. 

The C.E.G.B. were investigating the practical 
applicability of the various formulae which existed and 
which related ground level concentrations of pollution 
to chimney height, velocity and heat content of gases, 
and meteorological and other variables. 

It was understood that the Central Government was 
inquiring into the complicated subject of the chimney 
heights which were necessary for the adequate disper- 
sion of effluents. 

It therefore appeared that it was already known, or 
it could reasonably be expected, that in the not too 
distant future it would be known: 


* Cummings, W. G. and Redfearn, M. W., Concen- 
tration of SO, in the Air near Power Stations. 
J» Insts Buel; Aug 01959; Nol. 32,9. 390: 


(a) How to accurately measure SO, concentrations 
of short duration which occurred in the air. 

(b) How to estimate the SO) concentrations which 
would arise from cities. 

(c) How chimney height and other factors were 
related to concentrations of SO2 which occurred 
in the locality. 

The Medical Research Council teams were investi- 
gating the difficult subject of the medical effects of 
pollution and each of their reports merited careful 
attention. ‘The evidence so far available seemed to 
indicate that sulphur gases in some form were one of 
the pollutants which affect health, especially during 
foggy weather, but the mechanism of the attack was 
as yet unknown. 

In an industrial country whose economy was largely 
dependent on the burning of fuels, the complete 
elimination of pollution was not yet possible. It should 
be possible by good planning to achieve much lower 
levels of pollution than now often existed in industrial 
areas, but to achieve unnecessarily low levels of 
pollution could be extremely difficult and costly. It 
seemed that a position would be reached in the forsee- 
able future when, adequate methods for the measure- 
ment and control of pollution to permissible limits in 
industrial atmospheres would be available. ‘These 
limits however must be defined by the medical pro- 
fession. 


Councillor W. A. N. Jones (City of Birmingham); 
said that the two excellent papers from South Africa 
showed how comparable even domestic chimney smoke 
in such towns as Pretoria and Johannesburg, was with 
like pollution in such towns as Ilford, Leicester and 
Portsmouth. They had, however, adopted much of 
the experience gained by their British counterparts. 
So much indeed, to their credit, might we in Great 
Britain learn from them. ‘Their encouraging methods 
in fuel efficiency were worthy of note, by which 
industrialists took part in a scheme of points awards 
for the least emissions over given periods and Certifi- 
cates of Merit were awarded. These records were used 
by some firms as a basis for awarding bonuses to the 
successful firm’s stokers. 

We should also adopt their method of dealing with 
air pollution by road motor vehicles, by which pro- 
vision existed for taking vehicles off the road until 
excessive exhaust smoke was rectified. 


W. Lawson (National Coal Board) asked how well 
established were statements made in Paper 44, by 
D. H. Grindell, that ‘* detrimental effects upon health 
are governed more by size distribution, surface area 
and fundamental chemical and physical properties of 
the impurities”’ (of air-borne particles); and that 
‘*“ Smoke and dust particles within the range 0-1—1-0 
microns diameter are largely responsible for the 
formation of industrial fogs, as well as being patho- 
logically the most dangerous ...’’. Were these 
statements accepted by the Medical Research Council, 
for example? If so, the facts should be more widely 
known, so that suitable instruments and techniques 
could be generally adopted, in preference to optical 
and gravimetric instruments for measuring such 
pollution. 


P. Draper (Shell Mex and B.P. Ltd.) said that 
he thought that Dr. Besson and M. Pelletier had 
described the results of much good work in an attempt 
to correlate measurements of flue gas constituents in 
the atmospheres of several large cities. Their problems 
were confined to the nature, origin and distribution of 
pollutants most dangerous to health. 
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Carbon dioxide was obviously the pollutant greatest 
in quantity and their two comments were of interest 
and might, therefore, be emphasized. The first point 
was that no other acid compounds in the atmosphere 
were present in greater quantity than one three- 
hundredth of that of carbon dioxide and secondly that 
in Paris the population of 5-5 million exhales 2:2 
million tons of carbon dioxide per annum; whereas 
all forms of combustion in the area exhaust only ten 
times as much during the year or four times as much 
in the summer when breathing continues but com- 
bustion is reduced. 

Under the heading of Sulphur Dioxide the authors 
had declared rightly that this gas lends itself very well 
to routine determination, in other words, it might be 
regarded as a relatively easily measured tracer of total 
pollution. 

The authors followed this with the bald statement 
that sulphur dioxide appeared to be the most dangerous 
pollutant. Mr. Draper admitted that he agreed more 
with Professor Hettche in Paper 46 in which he made 
the point that sulphur dioxide alone was not as harmful 
as it is combined with particulate matter such as smoke 
and dust in the particle size range of :-25—-10 microns 
which may pass the nasal filter and reach the alveoli. 

Mr. Draper felt that he must take exception to the 
wording of the authors’ comments on oil fired central 
heating in Paris. They stated that this form of heating 
emitted large amounts of sulphur dioxide: what they 
really meant was that it emitted negligible quantities 
of smoke. In fact, such plant would emit sulphur 
dioxide in quantity from rather less than one-fifth of 
that from the equivalent solid fuel domestic equipment. 
The reason for a higher recorded sulphur dioxide 
content was undoubtedly due to the more adequate 
heat being supplied to more houses. 


T. Henry Turner (Individual Member), comment- 
ing from his own experience about points mentioned 
im the paper by Professor H. O. Hettche, said that 
words used by doctors and other scientists often needed 
explanation before they became comprehensible to 
other men and women. 

The “synergic ‘effect’ referred to by Professor 
Hettche was a term better known in France and 
Germany than in this country. This Greek word 
meaning “‘ to work with ” had a Lutheran theological 
meaning in the Middle Ages, that the combined action 
of faith and works were needed for salvation, a fruitful 
idea. 

Professor Hettche used the word “ synergy ”’ for the 
combined action of sulphur oxides, grit, and the 
human lung in a smog. 

When visiting metal smelting plants in Canada, 
where much dry sulphur dioxide was emitted, Mr. 
Turner’s eyes had been temporarily blinded by nature’s 
defence mechanism of copious tears which washed 
away the irritant. 

In a smog we might swallow, blow out, or spit out 
atmospherically polluted saliva or mucous, but if such 
elimination of the pollution should prove to be an 
inadequate defence it would perhaps be helpful to 
remember the following. 

Weak muriatic acid only 5 per cent strong was used 
to clean the exterior of railway carriages and in tests 
in the laboratory it never attacked the varnish. 
However in the open the sun evaporated the water, 
the acid concentrated, and held to the surface by the 
dried mucous it ate through the highly resistant 
varnish. So it seems that working together “ syner- 
getically ’’ in a smog sulphur oxides and moisture and 
grit particles could form by catalytic action and 


evaporation of the water, a concentration of relatively 
strong sulphuric acid which may be held on to the 
lung surface by particles of grit or dust and so do more 
damage than SO:, SOs, or grit alone. 

The corrosion of metals was mentioned on the same 
page and it was surprising that no paper had been 
presented to the conference stressing the effect of 
atmospheric pollution in increasing atmospheric 
corrosion. 

In the work of the Atmospheric Corrosion Committee 
pollution figures had been correlated with corrosion 
losses. ‘The British Iron and Steel Research Association 
had records of tests on their specimens, which had been 
sent to many parts of the world and exposed in 
industrial, urban, rural, and marine atmospheres. He 
had been intimately connected with this work for over 
20 years and he could state definitely that increase in 
the sulphur and grit pollution of the atmosphere caused 
a proportional increase in the loss by corrosion of iron 
or zinc. 

** Standardization ’’ of measurements had been a 
great help in Great Britain. Dr. Parker had mentioned 
the tremendous increase during the last ten years or 
so from 200 to over 3,000 testing instruments. In 
1945 someone went to the Director of the British 
standards Institution and said that to increase the 
usage of instruments for the measurement of atmospheric 
pollution, instruments were required with the prestige 
of being the British Standard. Consequently B.S. 1747: 
1951 ‘‘ Deposit Gauges for Atmospheric Pollution ”’ 
appeared and was in use before the London smog. 
Thus measurement of atmospheric pollution ceased to 
be the peculiarity of cranks and became more widely 
recognized as officially respectable. 

Mr. Turner therefore strongly supported the pro- 
posals for international co-operation in the production 
and standardization of the most suitable instruments, 
and he wished the overseas delegates to note the large 
number of instruments, now used by many hundreds 
of authorities in Great Britain, in accordance with 
standard specifications. 


D. L. Newten (Monsanto Chemicals Limited), 
referring to a paper by D. H. Lucas on the “‘ Estimation 
of Sulphur Dioxide from Domestic Sources ”’ suggested 
that, when taking air pollution measurements, par- 
ticularly in rural areas, wind direction was a very 
important factor. He suggested that, only by taking 
wind direction into account throughout the duration 
of the estimation could a reliable assessment of local 
pollution or the location of a polluting source be made. 

He concluded by asking the author why a wind 
direction recorder was not part of the standard air 
pollution equipment. 


Councillor F. E. Cheek (Durban City Council, 
South Africa) said that after hearing the wonderful 
reception of Mr. Johnson’s paper he was really proud 
to be the Chairman of Durban’s Cleaner Air Con- 
sultative Committée and he very much regretted that 
Mr. Johnson had not been able to attend. 

He was disappointed to find that Dr. E. C. Halliday, 
in his paper, had given very little credit to Durban’s 
Cleaner Air Campaign. Durban was extremely 
furtunate, some three and a half years ago, in selecting 
Mr. Johnson from many applicants in Britain, as its 
Air Pollution Control Engineer. With Mr. Johnson 
and his six inspectors Durban had given a lead not 
only to the Union of South Africa but to the whole of 
Africa. Durban had had visits from health officials 
in the various towns and cities to gain all the informa- 
tion they could before embarking on a similar scheme. 


Zoo 


Councillor Cheek said that in the previous session 
of the conference reference had been made to sealing 
fuel pumps. Some 12 months previously Durban had 
considered regulations governing the sealing of fuel 
pumps. To their amazement they were informed that 
‘“* sealing of fuel pumps would net prevent the parts 
wearing’. Buses were often to be seen in some Durban 
streets three abreast, racing for position and of course 
there were no London police to control them. This 
necessitated early morning adjustments. 

Durban’s method of dealing with this problem was 
very simple. When a bus was seen emitting black 
smoke from the exhaust they took the bus off the road 
and withdrew its Roadworthy Certificate until the 
necessary adjustments had been made. ‘They were 
engaging additional staff, including traffic police, and 
when the scheme was in full operation the Durban 
garages would be working overtime, as no one could 
afford to have his buses off the road. 

The Durban authorities were running classes for 
both European and Non-European stokers, and on the 
three occasions Councillor Cheek has presented the 
certificates he had stated that the day was not far 
distant when all stokers would be compelled to hold 
these certificates. In South Africa an electrician must 
have a certificate so that he would not kill people, so 
why not a stoker who killed people with smoke? He 
looked forward to the day when such legislation would 
be introduced. 

Some three months previously they had introduced 
a Smokeless Zone, and when that was well in hand it 
was their intention to create further such zones. 

In conclusion Councillor Cheek said that he would 
like to congratulate the National Society for Clean Air 
on its wonderful work and the success of the conference. 


L. Truffert (Conseil Supérieur d’Hygiéne Publique 
de France) in a written contribution to supplement the 
paper by Dr. Besson and M. Pelletier, said that it was 
in 1935 that he had, for the first time, to study a 
problem concerning air pollution. He had accom- 
panied Mr. E. Kohn-Abrest who had been charged 
together with Mm. J. Renault and R. Fabre by the 
** Conseil Supérieur d’Hygiéne Publique de France ”’ 
to make a study of the air pollution of the region of the 
Havre (Seine-Maritime) by a petrol refinery. 

The products treated were very rich in sulphur and 
the gas ejected contained sulphuretted hydrogen, 
mercaptans, thioethers, etc., substances which gave a 
bad smell to the air, even at an extremely low con- 
centration. That inconvenience was obviated by 
collecting as much as possible the bad smelling gases 
and burning them before ejecting them into the air. 

In 1936 he was charged with another problem. This 
time it concerned the region of Salsigné, in the 
Département de Aude, where a factory working on 
beds of mispickel containing gold and silver was 
situated. From 1925 to 1936 that factory had dis- 
charged with its smoke about 7,500 Kg of arsenoius 
oxide per day, this caused arseniasis and 230 cases 
were diagnosed by doctors, among the surrounding 
population. 

The smoke was ejected at first by a 35 metres high 
chimney and when in 1931 a new chimney 115 metres 
high was built it had no other effect than to disperse 
farther away the arsenical dust (result similar to that 
obtained at Anaconda). The intoxications could 
originate for a great part, in the use of wine coming 
from vineyards submitted to arsenical smoke. He 
proceeded to the study of 79 samples of must from a 
vintage of 1936, and in which he had been able to 
reveal the presence of arsenic in proportions variable 


with the exposure of the vineyards and attaining up to 
27 mg of As per litre. 

At that time, the equipping of Cottrell electrostatic 
appliance for freeing air from dust was pushed on, 
and the quantity of arsenic sent daily into the air fell 
to 400 Kg, then to 275 Kg and finally to less than 
20 Kg. As a result of his study of musts from 1938 
vintages of that region, he only found proportions of 
arsenic less than | mg per litre, save in one exceptional 
case (2 mg per litre). The arsenical noxicusness had 
practically disappeared, but, of course, there were still 
relatively high contents of arsenic in the plants of this 
region and these seemed to be in relation with the 
nature of the soil. 

However, the factory kept on being a source of air 
pollution, for it cast out with its smoke amounts of 
sulphur dioxide which from 80 to 90 tons a day in 
1935 went progressively down to about 15 tons in 1946. 

At that period he had been appointed with Mr. 
Darzens reporter of the questions concerning air 
pollution to the ‘‘ Conseil Supérieur d’Hygiéne Pub- 
lique de France’”’. After the death of his lamented 
colleague, he had pursued alone that study and 
produced several reports on the subject. 

From 1946 to 1949 complaints were expressed in 
diverse parts of France by reason of the air pollution 
caused by certain factories. 

In some cases the complaints had concerned factories 
producing sulphuric acid, notably in Piere-Bénite 
(Rhéne) and in Donville-les-Bains, near Granville 
(Manche). 

In the last place various improvements brought in 
1947 and 1948 had proved to be insufficient and the 
‘“* Conseil Supérieur d’Hygiéne Publique de France ”’ 
charged Mr. Kohn-Abrest and himself to accomplish 
an investigation locally to try to find adequate means 
to palliate the pollution. 

Having accomplished their mission in October 1949, 
they had the satisfaction to note that the measures they 
had recommended had proved to be adequate, and all 
complaints ceased. However the anxiety was so great 
in the region that he had to inspect a factory in the 
neighbourhood (sulphuric acid and superphosphates) 
in Dol de Bretagne (Ille et Vilaine) to ascertain, in 
May 1950, that it did not constitute a danger for the 
population. 

In some other cases, they had to do with factories 
producing synthetic herbicide (2—4 Dichlorophenoxy- 
acetate) and the chlorophenolic smell they gave out, 
inconvenienced the neighbourhood, notably in Saint- 
Aubin-les-Elbeuf (Seine-Maritime) in 1948, and in 
Arpajon (Seine et Oise) in 1949. There again the 
recommended measures were effective. 

In Tours (Indre et Loire) where he was called with 
Mr. Walter, the inhabitants complained about the 
emanations coming from the gas-works and from a 
tar-treating plant. The problem proved to be a 
difficult one, for the town of Tours is situated leeward 
of the industrial zone where many factories contributed 
to the air pollution. 

In certain valleys of the French Alps, another 
problem claimed their attention from the presence of 
factories treating aluminium. ‘These were the origin 
of serious pollution by fluorides which caused damage 
to the plants and livestock (particularly in 1942) but 
as far as he knew, there were no cases of human 
poisoning. 

In order to make better known the importance of 
air pollution he gave an account of his researches on 
that question, first on January 9, 1951, in a lecture at 
the *‘ Société des Hygiénistes et Techniciens Munici- 
paux”’ then on November 27, 1951, at the 24th 
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““Congrés International de Chimie Industrielle ”’. 
After this lecture, the ‘‘ Congrée International ”’ 
expressed the wish that “ national organizations be 
created in order to study air pollution problems and 
help manufacturers to improve their production whilst 
complying with the necessities of hygiene ”’. 

That resolution having been sent to the public 
authorities, he was charged, in January 1954, to 
submit a new report to the “‘ Conseil Supérieur 
d’Hygiéne Publique de France’. Shortly after 
another resolution expressed by the ‘‘ Musée Social ”’ 
after a lecture by Mr. Florentin on this subject, having 
been sent to the Ministére de la Santé, it was decided 
to study it with the former. 

After hearing the report he gave on that subject 
on April 12, 1954, the “‘ Conseil Supérieur d’Hygiéne 
Publique de France ”’ asked that while the constitution 
of the national organization remained essential, an 
interdepartmental committee be actually formed and 
charged with the study of these problems. 

The first meeting of the interdepartmental committee 
took place on November 9, 1954, with Mr. V. Raymond 
as Chairman. Since then it had met about a dozen 
times, studying the air pollution inherent in the presence 
of new steam generating stations, the development of 
motor traffic, etc. 

Sometimes, air pollution problems cropped up in the 
Union Frangaise. ‘That was why he went to Dakar 
in April 1959, to study with Mm. Courbin and Gallet 
the pollution caused by the steam generating station 
of A.O.F. which burned fuel oil of a high sulphur 
content. 

The Titrilog apparatus had enabled him to record 
in the houses amounts of sulphur dioxide attaining, 
during several hours, an average of 2 p.p.m. (2 ml/m3) 
and exceeding in some cases 7 p.p.m. 

Important measures would be brought into play to 
make this pollution cease, for the trade-winds, blowing 
for long periods of time in the same direction, made it 
all the more serious. 

Finally, he pointed out that societies had been 
constituted in France to combat air pollution: firstly, 
the Association Pour VAir Pur (Journal officiel of 
October 25, 1956), then the Association pour la 
Prévention de la Pollution Atmosphérique (Journal 
officiel of August 10, 1958). 

The action of these societies was likely to help the 
work of the interdepartmental committee. 


Authors’ Reply 


Dr. H. Kirste said that in his paper he had 
emphasized the necessity of standardizing the methods 
of measuring air pollution. He knew of course that 
it would be very difficult to realize this purpose because 
of technical questions. At first the problem of finding 
out the best method had to be settled. Another point 
of view was that till now the different nations and 
various institutes had developed methods of their own 
and were using quite a lot of expensive apparatus. 
Therefore it was not easy to change them. 

He did not agree, however, with objections raised in 
- the discussion that standardization would threaten the 
freedom of research. This opinion seemed to be 
misleading. In his work, of course, every researcher 
could use whatever methods he liked even if they were 
not standardized. But to examine his results and to 


compare them with those of others every researcher 
depended on standard methods. There was no 
denying the fact that practical work required conven- 
tional methods so that the results of the praxis could be 
recognized generally and internationally. 


D. H. Grindell said that the most serious effects 
upon health created by atmospheric pollution were due 
to its inhalation and he believed it was well established 
that the filtration efficiency of the respiratory system 
was dependant upon the size of the airborne particles. 
Those greater than about 12 microns were trapped in 
the nose, whereas those of about | micron and under 
were able to reach the lungs. The degree of irritation 
caused clearly depended upon the chemical composition 
of the deposited matter—for example, whether or not 
it had a sulphur content. Surface area was important 
when the particles tended to be dissolved in the lung 
fluids or, perhaps, whilst still airborne. 

There had been much recent work done in this 
field, especially in connection with the pneumoconioses, 
and a review had been given by Green and Lane in 
their book ‘‘ Particulate Clouds, Dusts, Smokes and 
Mists > (SPON, London, 1957). 

He thought, however, that intensive research would 
first be necessary before suitably cheap and simple 
equipment was devised and generally adopted to 
replace existing methods, but the technique described 
in Paper 44 appeared to be a step in the right 
direction. 


Dr. Besson and J. Pelletier replying to Mr. P. 
Draper, said that it was well known that sulphur 
dioxide at concentrations found in town atmospheres 
might be considered as having little or no toxicity. 
Nevertheless, its solution or adsorption on liquid or 
solid particles present in the atmosphere facilitated, 
by catalytic surface action, its oxidation to sulphur 
trioxide and sulphuric acid. 

It was these resultant oxides and acids, derived from 
sulphur dioxide, that in association with particles were 
probably the origin of the harm done to health during 
smogs, as Professor Hettche had recalled in his paper. 

Assuming that it was not possible to avoid this 
transformation in the atmosphere when meteorological 
conditions were favourable to it, the only action that 
could be taken to avoid the danger was to limit to the 
maximum the emission of sulphur gas into the air. 

Now, as far as fuel oil [mazout] heating was 
concerned, statistics proved that the combustion of coal 
in domestic fires and for industrial purposes in the 
Department of the Seine had fallen, since 1957, while 
that of fuel oil had risen. But, in two years: from the 
winter of 1956—57 to the winter of 1958-59, the average 
level of smoke had risen by 4 per cent in the centre of 
Paris and by 10 per cent in the 16th Arrondisement, 
while that of SO: had risen by 27 per cent and 43 per 
cent respectively. 

Therefore one could conclude, with all certainty, 
that the more rapid rise of sulphur pollution, compared 
with particulate pollution, was due to the development 
of oil heating. 

This confirmed in practice what could be presumed 
by calculation. In effect for 1,000 calories from 
French coal (which contained about 1 per cent of 
sulphur), 1 gram of sulphur was emitted into the 
atmosphere, whereas domestic fuel oil, for the same 
number of calories, emitted 1.6 gram. 


261 


Session V—Research and International Co-operation 


Review by Dr. C. Forrester, Rapporteur 


Dr. Forrester said: 

In reviewing the nineteen papers presented to you 
for discussion this morning, I have adopted the view 
that we should consider first the present position of 
research in this field in relation to our ultimate 
target—clean air—and, in furtherance of that aim, 
consider also the extent to which international 
co-operation in research should be promoted, and 
can be achieved. 

The picture drawn for us in the paper by Mr. Buxell, 
summarises the conclusions and recommendations of 
two very important meetings, both held in November 
1957, namely: 


A. the First International Conference on Public 
Health Aspects of Air Pollution 

B. the Fifth Meeting of the Expert Committee on 
Environmental Sanitation of the World Health 
Organization. 


The former emphasised the serious lack of sufficient 
demonstrable proof of adverse effects on the health of 
nearly all types of living things and of quantitative 
relevent information, along with the consequent need 
for establishing pathological and diagnostic criteria. 
Dr. Burn has just referred to this aspect. 

In spite of these lacks, and of the Conference’s 
opinion that further research is urgently needed on the 
relationship between air pollution and lie of all kinds, 
there is sufficient information for a start to be made 
on control, as indeed it has been made in several 
countries. We in Britain have started to control the 
atmospheric litter lout. 

The Expert Committee’s recommendations include 
the setting up of advisory councils to advise governments 
and watch the results of national efforts. It gives a 
list of eight specific subjects for research. Study of 
that list makes it clear that the subject of the relation- 
ship between air pollution and health (of all living 
things, except perhaps fish!) is a very complex one, a 
field of investigation in which it is very difficult to 
draw confident conclusions. 

Mr. Buxell goes on to quote: 


“the current status of knowledge is inadequate 
and ill-distributed, and does not permit the establish- 
ment of standards of what levels of concentration 
are safe to man.” 


The Expert Committee recommended that institutes 
of higher learning, and the appropriate international 
and governmental agencies, should be encouraged to 
undertake research in solving these more recalcitrant 
problems. 

Some of the “ current status of knowledge ”’ referred 
to in Mr. Buxell’s paper is presented in the other 
papers assigned to this session. Clifton, Kerridge, 
Pemberton, Moulds and Donoghue, give us an 
important record relating to bronchitis in Sheffield 
during smog periods. Mr. Darley of the University 
of California, gives us corresponding information about 
damage to plant life; and it is interesting to note that 
damage by fluorine is in the picture, a point that fuel 
users, and particularly coal users, may be prone to 
forget. Air pollution does not come from fuels only. 

The paper from Dr. Nose, gives us comparative 
information about community health in two cities in 
Japan, where -pollution in one of the two cities is 
attributed largely to the consumption of coal, the other 
city using little coal and being relatively free from 


pollution. The data clearly supports the claim that 
air pollution and ill-health go hand in hand. 

A similar paper, comes from Italy, and is presented 
by Professor Petrilli, of Genoa, who refers to the 
difficulties experienced in presenting a picture of the 
dangers due to pollution. Work in Italy, he says, 
does not yet bear out the conclusions reached in Britain, 
in spite of there being similar pollution. This relates 
to work on bronchitis. 

In yet another paper in the same field, Messrs. 
Waller and Commins give us records of concentrations 
of sulphur dioxide and of smoke in London during 
smog incidents, drawing some interesting conclusions 
relating the change of ratios between those two 
concentrations to position of source of pollution and 
direction of wind. 

Professor Riasanov’s contribution, just received, is 
particularly welcome, offering as it does valuable 
suggestions from the U.S.S.R. for specific fields of 
research, and claiming the establishment of two 
indices of diagnosis—maximum permissible one-time 
or single concentration and maximum permissible 
average daily concentration of poilutants. Professor 
Riasanov also gives a table of suggested indices for 
30 pollutants derived by himself and his colleagues. 

Dr. Reif, of Boston, Massachusetts, deals with the 
hazards of tobacco smoking and also with pollution 
from atomic bomb fall-out material and especially 
strontium-90 and its relation to lung cancer, the only 
common form of cancer that is rapidly increasing in 
most countries. The continuing uncertainty of the 
conclusions regarding smoking should be noted, as 
well as Dr. Reif’s statement that the powerful 
carcinogenic effect of cigarette smoke tends to over- 
shadow the effects of air pollution. 

So far as radio active fall-out is concerned it seems clear 
that we do not have enough conclusive evidence to be 
able to form technically sound conclusions on this still 
controversial subject. Dr. Reif’s concise paper presents 
an interesting mass of facts showing the still speculative 
nature of the differing views. 

We have three papers on the emission of pollutants 
from domestic consumption of fuels in Britain and one 
on the same subject from Germany, from Messrs. 
Dickinson and Kimber (the former dealing more with 
methods and the latter with actual results) from Mr. 
Andrew of the (British) Gas Council, and from Herren 
Lenhart and Thieme, of Germany, dealing with the 
problems involved in operating small coal-fired stoves. 
It is interesting to note the use of an optical instrument 
for measuring smoke density. 

A point emphasized by the Gas Council contributions 
is the fact that town gas in Britain is inevitably almost 
sulphur-free. Although, as Rapporteur, I am 
probably not expected, perhaps not strictly speaking 
allowed, to interpolate my own remarks, I risk doing 
so here on one point, namely, that not only is town 
gas virtually sulphur-free but any other gas and indeed 
any synthetic liquid product of complete gasification 
of coal is almost certain to be sulphur-free. This might 
be a matter of considerable importance if, as is likely, 
chemical engineering methods for using coal are 
adopted more and more in the future. 

Herren Harth and Seidl’s contribution from 
Germany gives us strong support for the case of 
international co-operation, especially in respect of 
documentation, and offers useful suggestions. Mr. 
Isaac’s paper, from King’s College, Newcastle, is in 
similar vein and Dr. Kelm’s paper shows how local 
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authorities in Germany are tackling the problem of 
control, and offers suggestions that should be considered 
by those favouring co-ordination of effort. A point 
that is not perhaps specifically brought out, though 
implied, in the papers before us is the risk of 
insufficient co-operation between individual workers 
within a nation as well as insufficient co-ordination and 
dissemination of knowledge within the nation as 
distinct from internationally. Mr. Isaac strongly 
supports the views expressed in Mr. Buxell’s contribu- 
tion, on the matter of swifter and wider dissemination 
of knowledge. 

Messrs. Heiman and Stern give a concise account of 
the current status of air pollution research in the U.S.A. 
The cost of this work is met largely from public funds. 
The authors do not state how much public money is 
allocated for this. 

The remaining papers are more specific in the 
ground covered. Dr. Scorer’s paper on photographic 
methods, while purporting quite properly to expound 
the thesis of photography as a valuable aid in research 
on air pollution, incidentally offers the additional 
attraction of a source of much-needed material for 
convincing propaganda, an equally valuable tool in 
the international fight for clean air. 

The subject of inversion is always difficult for the 
less knowledgeable worker in this field to understand 
and the paper by Mr. Meade is an _ excellent 
instructional contribution. 

Mr. Spurr offers a contribution on the even more 
difficult mathematical subject of the theory of plumes 
and heat rates in relation to penetration of inversions. 
Two papers, one by Messrs. Dickinson and Kimber 
already referred to, the other by Messrs. Wolf, Von 
Hohenleiten and Gordon, of Baltimore, deal with 
experimental methods for collection of dust and fly 
ash at generating stations. The high capital cost of 
the equipment, from 3 to 5 per cent of the total cost 
of the plant, is emphasized by the Baltimore authors. 

Finally, the composite message I think we gather 
from the papers before us this morning is somewhat 
as follows: 


that a mass of research work is being done through- 
out the world, in many countries; 

that sufficient results have been obtained to enable 
a substantial start to be made on control, where 
it has not yet been started; 

that there remain important problems about which 
opinion is still divided, particularly in the 
medical field; 

that it is too early for us to be dogmatic about the 
hazards of atomic fall-out; 

that a lot remains to be done in devising and 
testing diagnostic methods, as well as in the 
standardization of methods of measurement of all 
kinds, and of terminology; 

that the international dissemination of results and 
documentation should be both quicker and better 
co-ordinated. 


Discussion 


A. C. Stern (U.S. Public Health Service, United 
States of America), in opening the discussion said that 
with such a large number of papers to discuss, he had 
chosen one as the point of departure. The paper by 
Mr. P. C. G. Isaac, ‘‘ Some Thoughts on International 
Co-operation in Air Pollution Research ’’ rather well 
summarized five or six other papers which had been 
presented in that session or earlier, all bearing on 
various aspects of international co-operation. 


Therefore, he would take the seven minutes which 
had been allotted him to cover the two aspects which 
were raised, namely international co-operation at the 
governmental level and international co-operation at 
the non-governmental level. 

In the United States they had had international 
co-operation along both of their borders. They 
co-operated with the government of Mexico when the 
United States Public Health Service and the Bureau 
of Mines rendered assistance at the time of the Poza 
Rica incident in Mexico. 

They had worked co-operatively with Canada on 
two major international air pollution problems. ‘The 
best publicized was the Trail Smelter case involving 
air pollution originating in the Province of British 
Columbia, and causing damage in the State of 
Washington. An extensive report was published by 
their International Joint Commission. (Canada and 
the United States. ) 

The International Joint Commission had recently 
completed its field work on the study of air pollution 
along the Detroit river, involving the State of Michigan 
and the Province of Ontario, the report, of which, had 
just come from the printer. 

In the United States, therefore, they had not 
waited for a world organization to initiate co-operation 
between the United States and its two border countries. 
This was well under way. ‘They did, however, 
recognize that problems of international co-operation 
were not dissimilar to the problems they had in 
co-operation among their fifty sovereign states, many 
of which had problems with their neighbours. In 
this area, much remained to be done. 

Although they strongly encouraged greater World 
Health Organization participation in air pollution 
matters, they would not like to see it done exclusively 
on a European regional basis, because that would 
exclude the United States from the deliberations. Nor 
did they believe that international co-operation in the 
field should be limited to the subject of health alone, 
but rather should encompass all aspects of air pollution 
—agricultural, livestock and so forth, with which they 
were concerned. 

There were a number of areas of investigation and 
co-operation which were best handled by non- 
governmental groups. ‘Their feeling in the United 
States was that wherever an activity might be effectively 
handled by a professional or a civilian group it should 
be done that way. ‘They therefore applauded the 
suggestion in Mr. Isaac’s paper for the initiation of an 
international congress on air pollution, to be formed 
with the national associations in the several countries 
as constituent bodies. Mr. Stern suggested that the 
conference take steps to initiate such an organization. 

In the United States, the Air Pollution Control 
Association was already effectively an international 
body embracing Canada, the United States and 
Mexico. In fact, the present organization of the 
Association dated from a meeting held in Montreal, 
Canada. ‘There were, however, other American 
professional organizations active in this field. 

The American Chemical Society held annual 
symposia on atmospheric chemistry. ‘The American 
Industrial Hygiene Association was producing an Air 
Pollution Manual. ‘The American Public Health 
Association and the American Society for Testing 
Materials were both attempting to standardize test 
methods for air pollutants, as they had previously done 
for water pollutants. The American Society of 
Mechanical Engineers was revising its Model Air 
Pollution Law and assembling data on air pollution 
research in the United States. 
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Mr. Isaac’s discussion of the need for an international 
journal reminded him of the remarks made on the 
previous day by Dr. Parker when he was discussing the 
desire for standardization of deposit gauge design. 
Mr. Stern interpreted Dr. Parker’s remarks to mean 
that it was desirable to standardize on a deposit gauge 
so long as we were sure that the one we standardized 
on was the British model. In the several nations there 
were already adequate national journals for the 
dissemination of the national product. It therefore 
might be well for the time being to consider the 
Journal of Air Pollution as the British journal in this 
field rather than as the international journal. 

He believed that we ran the risk of losing accessability 
of air pollution literature if we attempted to put too 
much of it into journals which were not well circulated 
to libraries around the world. The more literature we 
could get into journals (such as those of the established 
Chemical and Engineering Societies) which were well 
stocked in libraries everywhere the more accessible our 
literature would be for those who wished to find it. 

Finally he came to the subject of abstracting. It was 
suggested that each nation abstract its own journals. 
This was an excellent suggestion if all nations would 
do so. But as long as some of them did not, it would be 
necessary for the remainder to continue to abstract in 
the literature of other nations to prevent a serious gap 
from existing. In other words, if out of any ten nations, 
seven did national abstracting and three did not, all 
the other seven had to continue to abstract in the 
languages and journals of the other nations. If an 
international congress on air pollution was organized, 
a primary task for it would be to initiate international 
abstracting. ‘They wished it well. 


Dr. F. Hartogensis (Research Institute for Public 
Health Engineering T.N.O., Netherlands), said, 
that all agreed that international co-operation was 
necessary and that conferences like the Society’s or the 
conference of Milano in 1957 were very useful. But 
it was difficult to have a good discussion and to reach 
certain conclusions when so many delegates were 
present. He felt that, besides these conferences, 
meetings of smaller groups (like those as organized by 
the Organization for European Economic Co-operation 
in Paris in 1957 and 1959) were also necessary. He 
strongly supported the suggestion, made by Mr. Isaac 
is. his paper, that an international association for clean 
air ought to be set up, in which professional and other 
national organizations could collaborate. 

Many series of determinations of certain air 
pollutants, such as smoke, dust, sulphur dioxide and 
hydrogen fluoride had been carried out in the 
Netherlands, using the British Standard Deposit 
Gauge and several other methods, and were described 
in the contribution of Bergshoeff and Brasser to the 
Milan conference. Several effects of air pollution on 
plants and on men had been studied or were being 
studied, as well as technical measures for preventing air 
pollution. A more detailed description would be 
given in the near future. 


Miss Dorothy Boyd (Individual Member), said 
her interest in air pollution had been aroused as the 
result of filth deposited on her freshly painted house 
during a few day’s murk. Having read of the success 
of Manchester’s first smokeless zone and of how 
St. Louis, Missouri had tackled air pollution in 1939, 
she soon found that half the smoke generated in this 
country came from the domestic chimney. 

For the benefit of visitors from overseas, she called 
attention to the long established method of heating 
private dwellings in this country by open fires using 


bituminous coal, and to the efforts being made to 
encourage the use of smokeless fuels, some of which 
were being used in the appliances in the exhibition. 

She urged local authorities to press forward with 
public education on this matter and to stress that 
smokeless fuels burned in the right appliances correctly 
fitted saved both money and work. 

She deplored that many smokeless fuels were said 
to burn in the old-fashioned stool-bottom fire, because 
although it was true, it was only half the story. So 
used, they were wasteful, and some of the extra heat 
generated would escape up the chimney and burn out 
the firebricks; so costs would mount instead of decrease 
and there would be a genuine cause of complaint. 

From the national point of view Miss Boyd referred 
to the estimate of the Beaver Committee that air 
pollution cost the country some £250 million per 
annum, 80 per cent of which (viz. £200 million) could 
be saved. It did not appear to be so widely recognized 
that whilst the Clean Air Bill was going through the 
House of Commons it was estimated that the cost of 
implementing the findings of the Beaver Committee in 
full would amount to £50 million per annum over 
10-15 years. ‘Taking the highest figure at £750 
million the cost could be recovered, by saving £200 
million per annum in under four years, and continue 
to pay dividends in improved health and amenities. 
That was an investment of the highest order, and it 
was interesting to note that Sir Ewart Smith had 
arrived at the same conclusion by a slightly different 
route in his address to the Institution of Mechanical 
Engineers. ‘The address was reported and commented 
upon in No. 102 (Summer 1957) of Smokeless Air. 

During the past year there had been meetings of the 
Society and the Institute of Fuel to consider technical 
difficulties experienced by industry in complying with 
the Clean Air Act and Regulations. 

Whilst the elimination of dark smoke appeared to 
have been achieved to a large extent, there were many 
outstanding difficulties and whilst technically, solutions 
were available to most smoke, dust and grit problems, 
the cost was often quite uneconomic and would increase 
the price of the end product. 

It was here, Miss Boyd suggested, that the 
Government of this country, or any country truly 
intent on ridding the air of pollution, in view of the 
great social and economic benefits to be achieved, 
might well investigate the possibility of subsidising 
industries with particular difficulties. 

From the international point of view increasing 
anxlety was being experienced concerning the growing 
danger to humanity from the fall-out of radio-active 
debris following nuclear explosions; there were serious 
differences of opinion between scientists as to the rate 
of fall-out. 

In Britain, the power plant Zeta was being used for 
research into the peaceful uses of atomic energy, and 
as long ago as 1952, the late Lord Cherwell, speaking 
in the House of Lords on atomic energy research, said 
that, if the destructive forces let loose in the hydrogen 
bomb could be harnessed for the benefit of man, one 
pint of heavy water could be made to give heat 
equivalent to burning ten thousand tons of coal, and 
the problem of world reserves of energy would appear 
to have been solved for all time. 

Miss Boyd concluded by commending similar 
research to all countries, for, working together, much 
could be achieved towards making the atmosphere of 
the world as pure as when it was created. 


F. J. Redstone (Chief Public Health Inspector, 
Corporation of Bristol), pointed out that the Chairman 
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had emphasized that the session was concerned with 
co-operation and, of course, that was needed in great 
measure between all those responsible for the 
administration of clean air legislation and those who 
had to comply with it. There was now to be seen a 
great preparedness on international, national and 
local levels to exchange information on ways and 
means to ensure and maintain purity of the air and 
that was further in evidence by the scientific approach 
which was now being made in tackling intractable 
problems, 

During the Conference the delegates had been 
exhorted to be more scientific but Mr. Redstone felt 
he should remark that very largely the momentum 
created in the movement for clean air had, over the 
years, been actuated mainly by people who knew what 
they were complaining about but did not necessarily 
know all the answers. 

Atmospheric pollution was not a joking matter but 
he was amused a few days previously to hear of a man 
who said to another, “‘ My wife is extremely interested 
in clean air, in fact we are now using nothing but 
hopeless fuels ’’ and he went on to say that she was now 
demanding an emotion heater! ‘The point he wished 
to make was that there was still need to encourage 
emotion from the body of the hall as well as scientific 
papers from the platform. Each had a place in the 
scheme of things and he was sure that in this way we 
should eventually secure solutions which were not only 
scientific but would give satisfaction to all concerned. 


Dr. W. C. Turner (Medical Officer of Health, 
Metropolitan Borough of Poplar), said they had been 
presented with a most interesting series of papers which 
were worthy of the closest study. A statistical survey 
by the London County Council of the mortality and 
morbidity from cardio-respiratory causes during the 
1952 smog had shown a strong correlation between 
chronic bronchitis and smoke, but the correlation with 
sulphur dioxide was not significant; neither of these 
results had been expected. These findings had since 
been confirmed by the M.R.C. Atmospheric Pollution 
Research team. 

Mr. Meade’s paper drew attention to the effect of 
inversions; these occurred very frequently during the 
autumn and winter and coincided with the maximum 
output of domestic smoke, all of which in towns was 
trapped near the ground below the inversion. We 
knew that hot plumes from tall chimneys penetrated 
most of these inversions, but what of gas-washed 
plumes? Sulphur removal fell far short of 100 per cent 
so that what remained in the plume was dilute 
sulphuric acid, which was also trapped below the 
inversion, owing to the loss of buoyancy due to cooling 
of the plume by the evaporation of the water in it. 
Could there be any excuse for continuing this nuisance 
during smogs? If the answer was “‘ No” could there 
by any justification for the continuation of the process 
during the rest of the year when the cleansing effects of 
the atmosphere were so much more efficient ? 

As might be expected from the home of Pavlov, 
Professor Riasanov had introduced us to a fascinating 
exploitation of the ‘‘ conditioned reflex ”’ as a research 
tool, with great possibilities. We had, however, to be 
careful not to interpret any physiological response as 
necessarily indicating either toxicity or harm to the 
human organism. Research was still necessary, but as 
Dr. Waller had said, on occasion the concentration of 
smoke in the atmosphere had ruined experiments by 
blocking filters; let us get on and remove the obvious 
pollution. 

Dr. Turner said he had that morning been handed 


a copy of a very old statute of 1853—it related to 
London and required that furnaces should be so 
constructed and operated as to consume their own 
smoke—fines for contravention were up to five pounds 
(£5) and doubled for each succeeding offence! On 
behalf of Mr. C. E. C. Townsend, present as a 
representative of the Port of London Authority, he 
had pleasure in handing it to the Chairman for the 
Archives of the Society. 


Dr. H. de Graaf (Food Inspection Department, 
Rotterdam, Netherlands), wished to comment on the 
paper by Mr. Buxell urging intensified research on 
methods reducing pollutants discharged from special 
processes. 

He pointed to the removal of SO, from stacks of 
electricity plants; although in Fulham and Battersea a 
beginning was made, Fulham died out and Battersea 
was as far as he knew the only plant where the wet 
process was still carried on. ‘That no other plants 
were changing to this method proved that it was still 
economically unsatisfactory. 

Although research in this subject was going on in 
Essen, Germany and in Russia, the problem of SO2 
removal was still far from solved and Dr. de Graaf 
stressed the urge for intensified research to find an 
economically responsible means of recovering SO, 
from the stacks of these and other plants which 
dissipated SO, in the atmosphere on a large scale. 


Dr. A. Parker (Royal Society of Health), said that 
he agreed with much of Mr. Buxwell’s paper, which 
quoted from the report of the World Health 
Organization’s Expert Committee on Air Pollution, of 
which he (Dr. Parker) had the honour to be the 
chairman. International co-operation in efforts to 
solve the problems of air pollution was certainly 
desirable. The World Health Organization could 
assist materially by acting as a “ catalyst ’’ in encourag- 
ing co-operation, but over-centralization by the 
WHO or any other similar organization should be 
avoided as over-centralization in large organizations 
often led to delays. Direct personal contact between 
investigators in different parts of the world was the 
type of co-operation that would be most fruitful. 

Care was always needed in drawing conclusions from 
statistics, especially when many different environmental 
factors were involved. It had been stressed that 
the death rate from respiratory disease was much 
greater in Great Britain than in certain other European 
countries; but it could not yet be definitely concluded 
that this difference was mainly due to the effect 
of air pollution. In addition to differences in environ- 
ment, there may or may not have been differences in 
diagnosis. In this connection, it. was interesting to 
observe that the expectation of life at birth was about 
the same in all the western European countries and in 
the United States and Canada. 


Dr. W. R. Martine (Administrative Medical 
Officer of Health, General Purposes, City of 
Birmingham) said that, as a Medical Officer in the 
field of Public Health, he was concerned with the living, 
not the dead. For that reason he wished to con- 
gratulate those who had contributed from the 
University of Sheffield. To stress the importance of 
morbidity, as distinct from mortality, as they had done, 
put the problem of smoke and health in its true 
perspective. 

People might not die from the effects of chronic 
respiratory disease until long after they had been 
removed from our black areas or had been rehoused 
under relatively ideal conditions in the course of 
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redevelopment in our urban areas. The important 
point was that there had been earlier lung damage, 
leaving a devitalized lung and heart incapable of 
withstanding some later acute illness which would not 
necessarily have been fatal in a person with healthy 
lungs. 

In Birmingham, their investigations of the medical 
grounds put forward with applications for municipal 
houses and flats had certainly brought this morbidity 
to the fore-front. Over the last six years, more than 
30 per cent of their annual three to four thousand new 
applicants had claimed priority because of respiratory 
disease of some kind in their families. While he did 
not suggest that atmospheric pollution provided the 
sole reason, it was nevertheless significant that these 
families were living at the time of application, or had 
previously lived, under overcrowded conditions in 
what, from the records of deposited soot and atmos- 
pheric sulphur, are certainly their “ blacker areas ”’. 

That being so were there not the strongest reasons 
for Local Authorities to press on with Smoke Control 
and for the Ministry to simplify the present unwieldy 
and protracted procedure whereby a Smoke Control 
Area Order might be made? 


D. S. Wilson (Central Electricity Generating 
Board), said that he wished to refer to the paper by 
Mr. Andrews of the Gas Council on ‘‘ The Emission 
of Oxides of Sulphur from Domestic Appliances.’ 
The paper stated that “‘it had not been possible to 
find reliable evidence on the proportions of SO. and 
SO; in the combustion products from various fuels ”’. 
Some years ago it had been realized by his colleagues 
with the late Fuel Research Station, that it was possible 
that the relatively small amounts of SO; which existed 
in association with the SO> in flue gases arising from 
the combustion of sulphur containing fuels could be 
as of much significance as the greater quantity of SO». 
Measurements had therefore been separately made of 
these two constituents in the flue gases arising from the 
combustion of solid and liquid fuels, including the 
gases from domestic appliances burning coal and coke. 
The results had been published* as had also work on 
the same subject by other workers. 

Mr. Wilson said that he could partly answer the 
question asked by Councillor Mrs. Allan, referring to 
the emissions from various domestic appliances. 
He thought that this question spotlighted a significant 
omission from the paper by Mr. Watson since although 
the title of the paper referred to “‘ domestic appliances ”’, 
it made no mention of the most widely used domestic 
gas appliance, i.e. a gas cooker. He recalled that the 
SO, meter designed by Cummings and Redfearn and 
referred to in their paper, had been calibrated to 
measure the levels of SO2 which were normally found 
in industrial areas. When these instruments had been 
taken into kitchens which contained lighted gas 
cookers, the instruments had frequently gone off the 
scale. This meant that many women working in their 
kitchens were breathing air which contained higher 
concentrations of SO, than existed in many industrial 
areas. In his opening remarks, Dr. Burn had 
mentioned that women between the ages of 15 and 45 
suffered more from bronchial ills than did men in the 
same age group. He would not, however, imply that 
there was any relation between these two facts. 

He supported the remarks of Mr. A. D. Cooper (a 
speaker from Shell International, in an earlier session) 


* Crumley, P. H. and Fletcher, A. W. The Emission 
of Sulphur Gases from a Domestic Solid Fuel 
Appliance. J.Inst. Fuel, 1957, 30, p.628. 


regarding the effects of paraffin stoves for space 
heating. ‘These appliances, which had greatly grown 
in popularity in the United Kingdom in recent years, 
had been shown not to give high SO: concentrations 
in the air of rooms where adequate ventilation was 
available. He stressed, however, the need for adequate 
ventilation. 


A. C. Hazel (Hurseal Group), said he felt that the 
vast majority of people attending the Conference were 
not really deeply interested in scientific papers 
explaining the degree of harm that polluted air did to 
the community. 

What the audience knew was that it was harmful. 
The precise degree of harm was incidental and what 
was wanted was not so much scientific explanation but 
more action and more propaganda. All attending the 
Conference knew that a cure was possible—smokeless 
fuel, be it solid, liquid, gaseous or electric, was 
available. 

The public had the solution in their own hands. 
What was necessary was more education—the public 
must be told they have the answer to smog already. 

It was a great pity that so many brilliant papers 
should be written which were all right for a meeting of 
scientific bodies but had little or no news or propaganda 
value. 

The Clean Air Society should be essentially a body 
to publicise, and yet only one paper—that by Mr. 
Marsh—referred to publicity. The newspapers were 
full of the Motor Show—the Clean Air Conference was 
not even mentioned—people wanted cars to get into 
God’s fresh air—to get away from dirt and smog 
whenever possible. Soon the roads would be clogged 
and polluted. Why not start by making the towns 
cleaner ? 

More and more propaganda should be the theme of 
every Conference. ‘Tell the public two simple truths— 
polluted air is harmful—the cure as far as the house- 
holder is concerned is available. Let each householder 
do his duty. 


Aiderman W. L. Dingley (Chairman, Health 
Committee, Warwickshire County Council), said there 
was a wealth of fertile brains, but not sufficiently 
fertile, for many problems in respect of pure air were 
still unsolved. He hoped all science masters would 
interest their young students in these unsolved 
problems, and all local authorities would invite their 
health inspectors to talk to pupils. Even young 
students would readily recognise the damage to health 
and the waste of passing into the atmosphere in- 
completely burnt fuel, and harmful dirty gases. Also 
the waste of fuel by discharging the products of 
combustion at a temperature above that of the outside 
atmosphere, and the stunting of crops by polluted 
atmosphere. 

The students would not produce economic solutions 
for some years, but meanwhile the interest created 
could only help the dissemination and implementation 
of the present state of knowledge. 


Professor Jan Just (State Institute of Hygiene, 
Poland), in a written contribution discussed the basic 
principles of the bill on the protection of the atmospheric 
air against pollution in Poland. 

In 1959 the bill on the protection of the atmospheric 
air from pollution had been drawn up in Poland. The 
recommendations of the bill were founded on 
prophylaxis in its widest sense. That was especially 
so, in relation to the localization of industrial plants, 
and the distance required between the plants and the 
housing settlements, or housing quarters of the 
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Settlements. The chief recommendations of the bill 
might be summarized as: 


1. All the changes in the natural properties and 
composition of the atmospheric air causing ill 
effects and discomfort to men and animals, or 
detrimental to plants and natural resources 
should be considered as pollution of the atmos- 
pheric air. The changes in question were pro- 
duced by dust, gases, smoke, odours, radiant 
energy, noise or vibration. 


2. The construction plans of new industrial 
establishments and those connected with the 
rebuilding or extension of the old ones, should 
not be approved or carried out without a 
simultaneous approval and realization of the 
projects regarding the measures (apparatus, etc.) 
which should be taken for the purification of 
gases arising from the works, and discharged in 
the atmosphere. 


3. The limits were set up concerning the maximum 
allowable concentration of contaminants 
removed to the atmosphere by industrial plants 
and namely: 


(a) the content of dust in 1 m3 of gases liberated 
to the atmosphere should not exceed | g. 

(b) the content of certain gases and steam in 
1 m3 should not exceed: 


Carbon monoxide (CO)—10 ¢g 
Hydrogen sulphide (H2S)—0.0076 g 
Sulphur dioxide (SO2)—0.9 g 


Chlorine ) 
Hydrochloric acid 

Fluorine and its 

compounds (F)—0.23 g 
Carbon bisulphide (CS2)—0.1 g 
Nitric oxides » (N20O;5)—0.05-0.15 g 


4. Industrial plant, the operation of which induced 
noxious and discomforting changes in the 
atmospheric air should be located on the down- 
wind side of the settlement, taking into considera- 
tion the prevailing winds. Such a plant should 
be separated from the buildings and_ the 
inhabited area, by a sanitary protection zone L.e. 
surrounded by a free space, which remained 
under the noxious and discomforting influence of 
the industrial establishment. 

In principle the sanitary protection zone should 
be afforested and not included into the housing 
construction plans. 

The industrial plants were being divided into 
five classes. A minimum width of the sanitary 
protection zone was set up for each class: 


I class—1,000 m 


(C1,)—0.23 g 
(HC1)—0.23 g 


II class— 500m 
III class— 300 m 
IV class— 100m 

V clas— 50m 


The following characteristics of the plant to be 
taken into consideration: 


(a) kind and amount of production, 

(b) methods of production used, 

(c) ways and degree of the influence of the plant 
on its surroundings, 

(d) technical equipment of the plant, from the 
point of view of the protection of the 
atmospheric air from pollution. 


5. The managing board of the industrial plant to 

be responsible for the proper organization of the 
measurement of the concentration of injurious 
substances liberated into the atmosphere, as well 
as for the control of all appliances and apparatuses 
used for the purpose. 
The supervision and the periodical control of all 
artificial means provided to insure a comfortable 
and healthful atmosphere to fall within the 
province of the State Sanitary Inspection. 


Professor Dr. J. W. Tesch (Municipal Public 
Health Department, Rotterdam, Netherlands), in a 
written contribution said that in diseases such as 
chronic bronchitis we had to consider multiple 
pathology and multiple aetiology. 

In the paper by Clifton et al it was stated that low 
temperatures without increased pollution of the 
atmosphere were never accompanied by large increases 
in mortality and morbidity from bronchitis. 

However, from Netherlands statistics, indications 
were derived that period of frost were followed by 
increases in mortality especially in the older age groups 
and by cardiovascular and respiratory disease, which 
showed a peak some weeks after the cold spell. 

Concerning the papers by Buxell, Isaac, Harth and 
Seidl, Dr. Tesch said that as the potential sources 
increased annually international co-operation, regard- 
ing measurements, research in medical mechanisms 
and technical prevention was a condition for a successful 
fight against air pollution. 


W. Cronin (Electricity Supply Board, Ireland), in 
a written contribution said that his interest in air 
pollution was principally concerned with the operation 
of thermal generating stations burning a variety of fuels. 
He was therefore, particularly interested in the papers 
by Meade, Spurr, and Wolf and his associates. 

Much research had been recently carried out to 
ensure that stack emission would be unlikely to cause 
objectionable atmospheric pollution but, in his view, 
the mathematical analyses of chimney plume paiterns 
did not give true results for a low efflux velocity to wind 
velocity ratio; observations showed that, for a large 
proportion of running time, the plumes could be very 
dissimilar from the predicted patterns. A series of 
model tests, recently carried out in University College, 
Dublin, for the Electricity Supply Board, in a wind 
tunnel confirmed this view and showed that con- 
siderable improvement could be effected by fitting a 
correctly-designed nozzle on stacks that were designed 
using a low exist gas velocity. 

Mr. Cronin understood that in the design of stacks 
in Britain and Germany up to 1950, a gas velocity of 
about 30 feet per second was used. He considered 
that if a suitably-designed nozzle were fitted to stacks 
of industrial plants having a low efflux velocity—and 
thereby increasing the exit velocity to 60—70 feet per 
second—a considerable improvement would be made 
in the air pollution situation. 

He was surprised that neither the papers nor the 
exhibition referred to the use of closed circuit television 
for the observation of the combustion conditions in 
furnaces and the stack emissions. The installation of 
a television camera in the furnace and on the roof of 
industrial plants, where there was centralized super- 
vision, would enable the operator to see the density 
and condition of the smoke and would guide him in 
making the necessary adjustments to correct it. This 
could be very effective in reducing air pollution. 
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Authors’ Reply 


Professor Nose commenting on the papers and 
discussion, addressed the Conference in his own 
language, as follows: 

** Tt is a well-known fact that in the cities where air 
is polluted the mortality of diseases of the respiratory 
system like pneumonia and diseases of the circulatory 
system like heart disease is high. 

‘“* The influence of such air pollution becomes very 
powerful when the ratio of pollution shows a rapid 
increase or when the pollution continues for several 
days. The influence is also known to be serious for 
patients already suffering from bronchitis or heart 
disease and for old people as well as infants. 

“Tt does not always follow, however, that many 
scholars have statistically clarified these chronic facts 
standing on the epidemiological viewpoint. This 
report of mine, I think, presents some trustworthy 
statistical data on this point. 

“* T have found that the relative mechanism between 
air pollution and the mortality always stands on a 
synthetic influence of the predisposition with air 
pollution containing sulphur dioxide as the central 
figure. It seems that this relative mechanism has to be 
separately investigated from the industrial toxication 
happening in various manufacturing workshops in 
Japan. 

“The reason is this: when the pneumonia and 
bronchitis mortality in the whole of Japan during the 
past 59 years is investigated through the epidemiological 
statistics from the medical and the ecological stand- 
point, it is clear that the distribution of the pneumonia 
and bronchitis mortality is generally in the same 
condition now as in previous years. Its distribution 
has a close relation to the soil and water quality and 
the predisposition of individual members of the 
population has a serious influence on the degree of 
mortality.” 


Dr. A. E. Reif wrote that regarding Dr. Forrester’s 
comments that there was continued uncertainty 
regarding the relation between tobacco smoking and 
lung cancer, the official position of the relevant health 
agencies in the United States was quite clear. Ina 
recent article entitled ‘‘ A Statement of the Public 
Health Service ’’, Dr. L. E. Burney, Surgeon General 
of the United States Public Health Service, states: 

“The Public Health Service believes that the 
following statements are justified by studies to date. 
1. The weight of evidence at present implicates smoking 
as the principal etiological factor in the increased 
incidence of lung cancer. 2. Cigarette smoking parti- 
cularly is associated with an increased chance of 
developing lung cancer. 3. Stopping cigarette smoking 
even after long exposure is_ beneficial. as 
(J.A.M.A. 17x: 1829, 1959). 

The American Cancer Society had taken the same 
position for a number of years, and had tried to keep 
the public informed. However, thanks to the very 
effective “ scientific ’’ publicity releases of the American 
tobacco industry, the American public remained 
confused. As with any complex subject, unanimity 
doubtless never would be achieved, but recently the 
number of eminent experts who decried the link 
between smoking and lung cancer had fallen drastically 
on his side of the Atlantic. 


L. W. Andrew said that it was most gratifying that 
4 of the 14 speakers in that particular discussion with 
19 papers to choose from, had referred to his paper on 
“The Emission of Sulphur Oxides”? and that he 


suggested could be taken as indicating a very great 
interest in that source of atmospheric pollution. The 
Rapporteur, Dr. Forrester, had stated that towns gas 
in Great Britain was almost sulphur free and from the 
point of view of atmospheric pollution this was true. 
For other reasons it was the target of the Gas Industry 
to reduce the sulphur even further to say, 10 grains per 
therm, but at present the average was asstated in the 
paper about 30 grains per therm. 

Councillor Mrs. Allan had asked if portable gas fires 
were likely to produce harmful concentrations of 
sulphur oxides and of carbon-dioxide. The short 
answer to this was no. It should be appreciated that 
all gas appliances were tested to comply with B.S. 
requirements before they were approved by the Gas 
Council, and for example, portable gas fires must be 
provided with means for limiting the maximum gas 
rate, and the rated thermal input was limited to 
6,000 B.t.u./hr. In addition the Gas Industry complied 
with Codes of Installation Practice which ensured the 
correct relation of the heater rating to the size and 
ventilation of the room. 

Mr. Cooper suggested that the figure of 0.9 per cent 
sulphur in diesel oil should now be 0.5 per cent. 
The figure of 0.9 per cent was taken from an authori- 
tative source, namely, the Beaver Report published 
in 1953, and it might be that improvements have been 
effected since then. 

He assured Mr. Wilson that they were familiar with 
the work carried out at the Fuel Research Station and 
over many years had co-operated with them on many 
fuel problems. They were thus aware of the paper to 
which Mr. Wilson referred by Crumley and Fletcher 
in which they gave figures for the emission of sulphur 
oxides by coal and coke from openable stoves and fires. 
At Watson House they had used the method of analysis 
developed by Fletcher in which the oxidation of the 
SO. was inhibited by the presence of iso-propyl 
alcohol. The main difficulty in the determination was 
the presence of SO; mist which was difficult to wash out 
from the gas. He had looked again at the figures 
obtained by Crumley and Fletcher and noted that they 
had stated that the method was not sufficiently accurate 
at concentrations below five parts per million and that 
the average sulphur balance in the case of coal was 
106 per cent and for coke 99 per cent. Another worker 
in that field, W. E. Francis, Gas Research Board 
Communication 64, was not able to confirm the 
work of Fletcher and in some of his experiments he 
only obtained a 70 per cent recovery of SO3. More 
recently at Watson House, they had obtained recovery 
figures similar to those of Crumley and Fletcher but it 
had been found essential to reduce the gas flow rate 
to 1 cu ft/hr and to incorporate in the apparatus, in 
addition to the sintered glass plates, a large volume 
vessel (75cc) to enable the SO; mist. to settle out 
completely. They still felt that there was further work 
to be done on the test method to ensure a completely 
satisfactory determination of SO; in presence of SO>. 

Mr. Wilson had also mentioned that the sulphur 
dioxide content in the air in kitchens with a gas cooker 
alight was higher than that normally found in industrial 
areas and that when the SO. meter designed by 
Cummings and Redfearn was placed in a kitchen, the 
instrument had frequently gone off the scale i.e, above 
0.5 p. p.m. 

Attention was directed to the intermittent usage of 
cookers in practice and the fact that something like 
80 per cent of people in the country cooked by gas. 
They were unaware of any complaints of smell of 
oxides of sulphur whereas the threshold of smell of SO2 
was accepted as | ppm. 
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P. C. G. Isaac wrote that he was flattered by the 
attention given to his very slight contribution to the 
Conference. He wished to reinforce Dr. Forrester’s 
point that there was often insufficient co-operation 
between research workers even in the same country. 
Mr. Isaac hoped that the two lists of national research 
projects (U.K. and Japan) already published by the 
International Journal of Air Pollution and the excellent 
list issued by the Air Pollution Control Association for 
the U.S.A. would be followed by others and would 
assist ‘“‘intranational’’ as well as_ international 
co-operation. 

Mr. Isaac thought that Mr. Stern had been a good 
deal less than gracious in his remarks about the 
International Journal of Air Pollution. ‘This was already 
an international journal: it had an American editor 
and received asubstantial proportion of its contributions 
from the U.S.A. as well as very many from other 
countries. It was issued by a publisher with a world- 
wide organization. He was not quite sure that he could 
accept Mr. Stern’s suggestion that papers on air 
pollution should be published mainly in existing 
journals devoted to single disciplines. The danger 
there was that most workers tended to see only those 
journals concerned with their own discipline. As to 
abstracting Mr. Isaac would like to draw Mr. Stern’s 
attention to the abstracting service in the field of 
occupational safety and health recently organized by 
the International Labour Office through national 
bodies. This offered a working example of Mr. Isaac’s 
suggested system. 


Dr, Parker had emphasized a point which had been 
implicit, but not sufficiently explicit, in Mr. Isaac’s 
paper, namely that personal contact between individual 
investigators was vital for healthy research. 

Finally, Mr. Isaac hoped that the seed of 
co-operation would fall on good ground and that in 
the not too distant future a voluntary international 
association might be formed. 


Dr. Marjorie Clifton, on behalf of her colleagues 
and herself, said that in reply to Dr. ‘Tesch’s contribution 
mentioning their work, they wished to make it clear 
that their report was concerned only with immediate 
changes in morbidity and mortality. Since cold 
weather always accompanied periods of severe “‘ smog ”’ 
their separate effects during these episodes could not 
be distinguished, but they had found, on studying cold 
spells of equal intensity not accompanied by increased 
pollution, that there were never such large immediate 
increases in morbidity. ‘The deaths were more 
variable at all times. In the climatic conditions 
obtaining in Sheffield the weather was not sufficiently 
consistent for them to be able to relate health changes 
to any occurrence more than a few days earlier, with 
any confidence. Since periods of frost coincided with 
the season of prevalence of respiratory infections they 
should certainly not feel justified in connecting any 
increase in deaths in Shefheld with cold weather some 
weeks earlier, though this did not rule out the possibility 
that there was an association. 
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SESSION VI 


The final conference session, with reviews by the Rapporteurs of 
Sessions II to V, final general discussion, and a closing survey of 
the conference as a whole by T. C. Bailey. 


Dr. J. S. G. Burnett, who in the absence of 
Professor A. Semple, Rapporteur, was called on at the 
last moment to review the session at which he had been 
Chairman, said: “‘ In Britain there is belated recognition 
that we have for generations literally been under a 
cloud, we have decided to take action and are now in 
the process of implementing this decision. This 
concerted national action is in substitute for the sporadic 
voluntary efforts in the past of idealists and people of 
vision who have recognized the cost of atmospheric 
pollution to the nation in terms of health, happiness and 
money. 

We have heard that in other countries they have 
their problems too, some of them apparently of quite 
old standing while others are associated with the new 
industrialization and with the build up of road 
transport in congested areas. 

The phrase “‘ atmospheric pollution” is used as a 
general cover for a great complex of problems whose 
extent differs, from country to country and from region 
to region, in origin and in character so that each single 
problem has to be broken down into its individual parts, 
each of which have to be separately analysed before the 
solution can be determined and applied. 

In a number of countries it appears that the 
measurement of pollution and its analysis, also with 
attempts to determine levels of tolerance, are the 
present lines of attack, but it is of great interest also to 
learn of the prospect of a future smokeless zone in Paris. 

As opposed to the international character of the 
papers, the discussion was perhaps somewhat parochial 
and in the narrower context not very informative, 
but in its wider implications it is no doubt intriguing to 
the overseas delegates as an example of the working of 
British democracy. For those inexperienced in our 
ways they can be reassured. It is not uncommon for 
civil servants to appear on a conference platform and 
be torn to shreds. ‘The speaker’s reaction is always the 
same—a modest, difiident and apologetic recognition 
of his awareness of the lack of worth and the faults in 
his own contribution and a return to his department to 
do precisely as he intended from the very first. 

Professor Kaiser’s interesting contribution includes 
a reference to the problems of refuse disposal. In this 
country as in America the changing habits of the 
people, with so much food now packed in cardboard 
containers, cellophane or cans and with the altered 
heating and working arrangements in most households, 
whereby the wasting of coal in the shape of cinders is 
markedly lessened, have combined to change the 
character of household waste materially. ‘The introduc- 
tion of smoke control areas is accentuating this change 
in the affected areas so that household refuse is now not 
only bulkier and lighter in weight, but has a much 
lower calorific content and is lacking in ash content. 
There is a developing problem here associated with the 
modern way of life. It can be met in a variety of ways 
and probably the major problem will be recognition 
of the need to spend more money in order to achieve 
satisfactory conditions of refuse disposal.” 


G. Nonhebel (Rapporteur of Session III), said: 
** The discussions on the ‘Technical Papers in Session III 


have been on methods of substantiaily reducing air 
pollution. We are, however, a large manufacturing 
nation living in a cool climate: we must, therefore, have 
furnaces for raising steam and carrying out processes 
such as steel manufacture and we must heat our build- 
ings and cook. ‘The only way to avoid air pollution 
from most of these energy consuming operations is to 
use electricity from atomic power stations in which all 
the gases are bottled up, but we shall still get dust and 
fumes emitted from existing electrically heated 
metallurgical furnaces and we have yet to develop 
economic methods of smelting ores electrically. 

The Conference is gratified to hear that the National 
Coal Board has decided that they must make it possible 
for British households to retain their open fires without 
making smoke by developing special fuels made by 
treating coal. ‘The new fuels will give flames just like 
untreated coal, will throw out at least as much heat 
and will be consistent in quality. They will, however, 
be appreciably more expensive than the alternative 
smokeless fuel, coke, but much less bulky. The 
prosperous will undoubtedly take up these new fuels 
if they live up to their promise when produced on a 
large scale, especially if they become fashionable to use. 
In the discussions the Coal Board is severely criticized 
for planning to market only one million tons of the 
new fuels by 1965, since pilot quantities of these fuels 
will be released next winter for market appreciation. 
They are also criticized for their slowness in negotiating 
with the Trade Unions for the replacement of miners’ 
concessionary coal by equivalent quantities of gas or 
electricity and smokeless fuel, since it will be impossible 
to establish Smoke Control Areas in many black areas 
of the country until this is done. 

Much emphasis is placed on the need to reduce 
emission of sulphur oxides by developing effective 
processes for the removal of sulphur compounds from 
both oil and coal. Whereas sulphur in oil would be 
removed and converted into a useful product, that in 
coal could only be concentrated in the ‘“‘ middlings ”’ 
and “‘ rejects’’. Dr. Lessing would like these to be 
incinerated together in special power stations equipped 
with dry processes for the removal of the sulphur oxides 
from the flue gases. 

On the general question of the importance of sulphur 
dioxide, Dr. Turner thinks that dampness of buildings 
might be an even greater cause of bronchitis. 

The discussion on industrial processes emphasizes 
the over-riding importance of correct initial design and 
construction of the plant. It is well known that it is 
never completely satisfactory to remedy a bad design 
once it has been built, whether it is a coal-fired 
furnace, a coke oven, a dust arrestor, or a household 
grate. 

The paper by Wolf and associates in Session V 
illustrates the amount of work which is now put into 
the design of power station dust arrestors to ensure 
that full value is obtained from the costly plant 
required to secure high efficiency. Nevertheless, 
performance of all industrial plant falls off unless it is 
correctly operated and maintained. As an example, 
the unpleasant and dangerous smoke from diesel 
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vehicles is mostly due to bad maintenance. It is 
suggested from the U.S.A. that roadworthy tests of 
vehicles should include a test for smoke emission from 
diesel engines under heavy load.”’ 


Dr. E. T. Wilkins (Rapporteur of Session IV) said: 
““One of the important conclusions from this Con- 
ference seems to me to be that serious air pollution is 
more world-wide than has been generally recognized. 
This follows from pollution surveys in several countries 
showing that there were heavily polluted areas in 
towns where this would not have been expected. 
Presumably other areas of high pollution would be 
revealed if such studies were undertaken more 
generally. 

The Conference has also had something to say on 
the relationship between the size of a town and the 
degree of pollution of its air. We have a theoretical 
study of this in Session IV. We have also had some 
practical information in the form of an exhibit by the 
Warren Spring Laboratory of the Department of 
Scientific and Industrial Research in this Conference 
Hall. This exhibit shows the observed smoke concen- 
trations at numerous sites in British towns plotted 
against the population of those towns and _ those 
delegates who have studied it will have noticed that 
the plottings are widely scattered and that there is no 
obvious difference between the range of concentrations 
observed in small towns and in large. 

If pollution is more widespread than we have 
previously recognized then it is even more important 
to know its effects on public health. In this connection 
the paper to this Conference by the Medical Research 
Council’s team at Sheffield is of special importance 
because it describes a new and more delicate technique 
for studying this problem than has hitherto been 
available and because the application of the technique 
appears to show that, at least in Sheffield, morbidity 
is related to normal as well as to high concentrations 
of pollution. Similar epidemiological studies on an 
international scale might be of considerable value in 
assessing the pollution hazard in different countries 
and perhaps also in disentangling the effects of climate 
and other parameters on the pollution problem. 

For such international investigations the use of 
standardized methods, as recommended in several of 
the Conference papers, would be very desirable. In 
some instances standardization may be difficult: such 
is likely to be the case for deposit gauges of which 
many types are in current use. However, for epidemio- 
logical studies of respiratory disease deposits are of less 
significance than the inhalable pollutants and, 
fortunately, the standardization of instruments for 
measuring these latter pollutants seems likely to be 
easier. Already the D.S.I.R. volumetric instrument 
which measures smoke and sulphur dioxide, and at 
the same time provides a sample which may be used 
for the determination of organic carcinogens, has been 
found satisfactory in several countries and may 
provide a basis for a standardized international 
technique. 

At these Conferences we generally have interesting 
and important contributions from the electricity supply 
industry and this year is no exception. One of the 
subjects discussed in Session IV was the dissipation of 
the gases from power station chimneys. We were told 
it is now possible to measure accurately the instan- 
taneous pollution caused anywhere in the region of a 
power station, that these measurements could now be 
correlated with chimney design, and that it was begin- 
ning to be possible to design a chinmey to give any 
desired dissipation of the gases. Thus, if we are satis- 


fied with a maximum sulphur dioxide concentration 
of 30 p.p.h.m. under average conditions of weather 
then a chimney 300 ft high may suffice. If we require 
a maximum concentration of 5 p.p.h.m. that, too, is 
possible, but it will require a chimney which is taller 
and much more costly. ‘The question is: for what 
degree of pollution should the chimneys be designed ? 
This is a difficult question to which an answer must be 
given and it is interesting to note that the paper from 
the U.S.S.R. includes suggested values for the maxi- 
mum allowable concentrations of sulphur dioxide and 
many other pollutants.” 


Dr. C. Forrester (Rapporteur of Session V) said: 
““When I undertook this duty I feared that there 
would be little time between the morning’s discussion 
and this afternoon’s review of the proceedings of the 
Conference for me to be able to marshal my thoughts 
and commit some of them to paper for presenting to 
you. The striking feature of Session V however is the 
comparative absence of dissension and disagreement on 
the main points offered by those presenting papers. 
Fortunately we did have a few divergent views to 
ponder over, and the session proved to be a stimulating 
one. 

In presenting my summary this morning I accepted 
from the Papers a composite message consisting of six 
theses. For the sake of those who may have been more 
personally concerned in the business of other sessions 
and who, consequently, may not have been present 
this morning, I shall repeat them at the end of this 
commentary. 

I shall deal first with a few points which may be 
considered as bordering on dissension. 

Mr. Cooper, of Shell International Petroleum Co., 
Ltd., rightly drew attention to possible confusion 
regarding sulphur contents of various fuels, and 
especially those derived from petroleum. He inciden- 
tally touched on a point of terminology, though 
possibly not the kind of terminology the other speakers 
had in mind. He pointed out that Fuel Oil such as is 
referred to in the Gas Council Table I is a residual 
fuel. Such a product is bound, of course, to contain 
the part-accumulated sulphur from the original raw 
material. He might have pointed out, and the Table 
might well have shown, that there are other lighter 
fuel oils that contain very much iess sulphur, especially 
those fuel oils ( not ‘“‘ heavy ’’ ) more generally used in 
domestic appliances. 

He referred to Miss Boyd’s question about contami- 
nation by carbon dioxide from a kerosene-burning 
appliance for heating a room. Mr. Wilson added to 
the interest of this point by referring to the gas cooker 
in the kitchen. He referred to sulphur dioxide content 
in the kitchen from the same source. The carbon 
dioxide content must completely outweigh that from 
a kerosene heater, a point not noticed by either 
speaker. 

Returning to Mr. Cooper’s mildly voiced complaint 
about the implied strictures on the oil industry, I 
think most of those who know anything about petro- 
leum technology will agree with his statement about 
the extremely difficult problem of removing sulphur 
from the distillates, and the industry’s continuing 
efforts in this field. Such work constitutes an important 
part of the total research on air pollution. 

Mr. Wilson reminded us of an important result 
arising from some earlier work, tending to show that a 
very small amount of sulphur trioxide may be more dan- 
gerous to health than a much larger amount of sulphur 
dioxide. This impinges on the work on gas washing 
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and shows us how complicated is the field of air 
pollution research. 

There was some disagreement about the claim that 
tall chimney stacks ensure that the offending plume 
will be able to pierce an inversion layer. Here is 
another piece of evidence of the uncertain state we still 
are in in respect of research. The whole subject of 
fluid mechanics is an extremely difficult one for the 
researcher on air pollution and the dispersal of gaseous 
effluents. But, gas washing or no gas washing, we take 
away from this conference the slogan ‘‘ The higher 
the chimney the better ” 

In this session stressing difficulties facing the medical 
research workers it was particularly pleasing to receive, 
even at the last moment, such a stimulating contribu- 
tion from the U.S.R.R., offering what might be called 
a new tool—two indices of permissible concentration. 
Its author, Professor Riasanov, in paying a tribute 
from his country to Britain for its pioneer work in air 
pollution research and expressing thanks for the large 
amount of data collected, and made available, pro- 
vided a good example of the kind of international 
co-operation and co-ordination of effort that we 
appear to be aiming at. He underlined this when 
offering fullest possible co-operation from his country. 

Dr. Parker gave us two good examples of the im- 
portance of correct terminology when defining a 
Committee, and in giving his maid’s use of the word 
suspicion. Mr. Redstone gave us two more, when he 
referred to hopeless fuels and emotion heaters. But Dr. 
Parker’s more important contribution was his warning 
of the danger of world organizations not leaving the 
actual work to the existing research workers, and his 
plea that a world organization should concentrate on 
being a catalyst. 

I come now to the question asked this morning: 
Where do we go from here ? 

Two speakers made an appeal for less research 
work and more publicity. I confess to a personal 
feeling of sympathy with the positive aspect of their 
appeals. We Must have publicity. The generation 
that is growing up will probably not know, from 
personal experience, what we older people do of air 
pollution. _We must therefore guard against their 
innocent ignorance resulting in a relapse. 

I think the concensus of opinion this morning was in 
favour of the recommendations of the two meetings of 
1957 enumerated by Mr. Buxell and added to by Mr. 
Isaac. Here, then, are the six theses I referred to in 
my opening remarks. 


There is a mass of research work being done in 
many countries throughout the world. 

Sufficient results have been obtained to enable a 
substantial and vigorous start to be made on control 
where such a start has not been made. 

There remain important problems about which 
opinion is still divided, particularly in the medical 
field. 

It is too early for us to be dogmatic about the 
hazards of atomic fall-out. 

A lot remains to be done in devising and testing 
diagnostic methods, as well as in the standardization 
of methods of measurements of all kinds and of 
terminology. 

The international dissemination of results and 
documentation should be both quicker and better 
co-ordinated. 


Dr. Parker’s quoted definition of a Committee was, 
if I got it correctly, a group of people who have been 
unable to do something and meet to decide that 


nothing can be done. I am sure I am not alone in 
expressing a confident hope that something will be 
done. 


Discussion 


Councillor G. Evans, (Birmingham City Council) 
said that in addition to the existing Smoke Control 
Areas already created under the Clean Air Act, 
Birmingham City Council had accepted and approved 
proposals of the Health Committee of a phased 
programme for making the whole of the 51,147 acres 
of Birmingham into a vast smoke control area within 
fifteen years. This would involve adaptations, con- 
versions or renewals to thousands of fireplaces in 
approximately 255,184 dwellings, at an estimated nett 
cost to the City Council of £1,639;81-7. 

Within this fifteen year’s programme, it was antic- 
ipated that separate Smoke Control Area Orders 
covering the 1,384 acres, comprising the five re- 
development areas, could be made. ‘Thereby, on a 
progressive basis the 32,000 dwellings originally 
occupying this acreage with old fashioned coal 
burning grates, would be replaced by modern dwellings 
capable of being heated smokelessly. When the con- 
ference was asked “‘ where do we go from here ?” he 
suggested that the outline of the Birmingham policy 
which he had given showed that we were progressing 
on the main task of abating air pollution with the 
utmost seriousness. 


Councillor W. A. N. Jones (Birmingham City 
Council) said that the International Jubilee Conference 
for Clean Air had most certainly presented a wonderful 
opportunity of co-operation. Indeed, the many papers 
presented showed many complex problems which 
only the most intimate research and correlation of 
evidence could help us to solve. Therefore, we should 
grasp with both hands the opportunity presented to us. 

There was no doubt that with the good offices of the 
World Health Organization the International move- 
ment for Clean Air could be a great force in the world 
of preventive medicine. 

He sincerely trusted that the future would see 
U.S.A., Russia, Great Britain and the many other 
member countries of the World Health Organization 
meeting together for a Summit Conference to really 
make international clean air in all respects a reality 


Professor E. R. Kaiser (University of New York) 
said that as it would probably be the last time any of 
the Chairmen would call on him, he would like to 
express thanks for the fine Conference, delightful 
Receptions and for the kindness that had been shown 
to him. 

He said that he would like to comment on stoves and 
open fires just for a moment. Someone had asked in 
a previous session about smokeless stoves that burned 
their own smoke. In America the Battelle Institute 
and Bituminous Coal Research, Inc., had developed 
one several years ago, employing magazine feeding, 
secondary air and a gradual devolitalization of the 
coal. He was sure that Professor Thring knew about 
it. Professor Kaiser said that much against his will 
he had been charmed while in Britain by the open fire. 
Nevertheless, it must have serious limitations because 
so many English, Scottish and Irish people who had 
migrated to America had left behind this wonderful 
device, and had adopted central heating. Britain 
might well be advised to go towards central or even 
district heating, as it would help in Britain’s air pol- 
lution problem. Surprisingly, he said, one quickly 


aha 


ee oe 
sta ae ST IO RS a eR ar ee a ee a eB tal ee eh Pee 


The Authorised 
smokeless fuel made by 
The British Coking Industry 


se ° 
«6.0 0-00 0 6:0 0 0 © 6 es 6 6b ce cic a ot. 748 9.8 0 0 02 8/6 0 6 


eeeesee cee oe 


DESCRIPTIVE LITERATURE AVAILABLE 


‘*HARD Coke for the Home”’ describing the ad- 
vantages of Hard Coke for domestic use. 


**HARD COKE for [INDUSTRY and CENTRAL HEAT- 
ING’’ illustrating modern coke-burning equip- 
ment. 


‘*MODERNISE with HARD COKE” illustrating a 
range of approved domestic coke appliances. 
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WHAT IS HARD COKE? 


Hard Coke is a smokeless fuel made in coke 
ovens from specially selected coal, which is 
washed and crushed before carbonisation. 
Twenty million tons are produced annually 
by members of the British Coking Industry 
Association, which include the leading 
Steel Companies, The National Coal 
Board and Independent producers. 


ADVANTAGES FOR HOME USE 


Five million tons of Hard Coke are sold 
annually for domestic and light industrial 
purposes. Users prefer it because it is 
smokeless, consistent in size and quality, 
and their appliances operate with greater 
efficiency and with less dirt and work. 
Due to the use of finely crushed coals in 
manufacture, ash residue passes freely 
through the gratebars—a big advantage 
with modern continuous-burning 
appliances. 


LOW COST CENTRAL HEATING 


HARD COKE is widely used to heat flats, 
offices, hotels, schools etc. Coke-burning 
equipment can be as highly efficient, auto- 
matic and trouble-free as any other fuel 
system which probably costs FAR more 

to install and to run. Full information will 
be supplied by the British Coking Industry 
Association. 
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For advice or literature concerning 
Hard Coke, apply to 


THE BRITISH COKING 
INDUSTRY ASSOCIATION 


14 Grosvenor Street, London, W.|. 


Phone: MA Yfair 9736 
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We have specialised in the design, manufacture and 
installation of dust collection and control plant for a good 
many years and today Our range is second to none. Piant 
manufactured by our Gas Cleaning Division includes: 
Holmes-Elex Electrical Precipitators: Holmes Retroflux 
and Standard Bag Filters: the Holmes Schneible 
Multi-Wash System: Holmes-Rothemuhle Multi-Cell 
Cyclone Dust Collectors and Trion Electronic Air Filters. 
Enquiries normally entail visits to site by an engineer from 
our Test and Process Development Section to assess the 
particular problems involved and their solution in terms 

of the comprehensive range of plant which is available. 
Extensive laboratory facilities exist for the examination 

of dust and fumes, and, where necessary, arrangements 
can be made for pilot plant to be installed fortrial purposes. 
Detailed technical brochures on all types of plant are 
available and can be had on request. 





W. C. BtoB & CO. LTD. 


Gas Cleaning Division 


Turnbridge, Hudderstield 


Telephones: Huddersfield 5280 


London: Victoria 9971 
Birmingham: Midland 6830 
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becomes accustomed to central heating and only a 
twinge of nostalgia remains for the open fire. 

More seriously, on the respiratory ailments, he was 
sure they were not caused entirely by air pollution. 
There might be some element in heating or comfort, 
which if investigated along with air pollution, might 
result in an integrated proposition, which he believed 
would help with respect to disease as well as with air 
pollution. 

On cleaning gas at the steel works they had quite a 
large programme in the United States, which was 
sponsored by the American Iron and Steel Institute, 
with Harvard University. Harvard had developed a 
continuous filter scheme, using blast furnace slag to 
make the filter bed to trap the particles of iron oxide 
coming out of the open hearth furnace. They were 
very much encouraged about it and were now trying 
it on a pilot-plant scale. 

He did not want to leave anyone with the impression 
that as a University Professor he was opposed to 
education of stokers. A stoker had to know about his 
job. He saluted the British educational scheme for 
having carried that work on and developed it to a high 
point, issued certificates and all that, and he blessed 
them for it. But in looking around the exhibits del- 
egates would have seen new mechanical devices coming 
along, and so he did not think his point was too badly 
out of place that in the United States they had pushed 
the mechanical development side. As he had said on a 
previous day: “* build the brains into the equipment.” 

On sulphur he wanted to clarify his statement; he 
was referring to residual fuel oil. It was true gasolene, 
kerosene and the distillate oils in the United States, 
were not a sulphur problem. However, the petroleum 
people he had talked to said they had investigated how 
to remove sulphur from residual fuel oils, but that it was 
too expensive as yet. They were working hard on it. 
The hydrogenation of residual oil by Hydrocarbon 
Research, Inc., has demonstrated that distillate oils of 
low sulphur content can be produced economically 
and that the remaining residual oil after hydrogenation 
is much lower in sulphur content than the original 
residual. 

He was glad to say that his mention of auto-body 
incineration had met with prompt interest at the Con- 
ference. He had already designed two plants for two 
different Boroughs since he had been at the Conference. 
They were sketched for local officials which he was 
glad to do (without his usual consulting fee !). 

On the matter of chimneys, again he wanted to 
mention that on larger stacks one could not necessarily 
use a simple rule, such as a stack should be 24 times 
the height of the largest neighbouring building, and 
get by with it in all cases. However, a model of the 
topography and different stack heights could be 
tested in a wind tunnel at low velocities to find the 
influence of the wind currents on the dispersion of the 
stack efHuent 

Professor Kaiser said that he wanted to say one last 
thing. He wanted to come out in defence of the ladies, 
who prodded men into doing something about air 
pollution. Their wishes and persistence he thought, 
were the main driving motive to get men to clean up 
the air pollution problems by research and invention, 
as well as legislation. 

As one last thought, looking into the future he 
believed we should think of some of the larger schemes 
of things. For example, integrated plants that would 
do our heating through central plants, which would 
help us in our electric heating, and which might burn 
refuse and fuels to generate steam and power at the 
same time. 


Councillor L. H. Powell (Lichfield R.D.C.) 
appealed to the delegates not to allow statistics and 
scientific data to cloud their minds to the fact that 
their first duty was to people and not to causes. 
Whilst the cause of clean air was a good one, it was 
always better to have the support of public opinion. 
There were many people, not the least being the mine- 
workers, who were worried about the effect that the 
Clean Air Act and the activities of the Society could 
have on their livelihoods. Clean air had little meaning 
to a man who spent his working life underground in 
areas where the disease of pneumoconiosis was not 
unknown. There was no doubt that smoke in the 
atmosphere was dangerous to health and there had 
been some criticism that public opinion had not 
reacted quickly enough in the matter of clean air. 
Before we became too critical of public opinion, we 
should consider other health campaigns which had not 
been entirely successful such as the clean food, anti- 
smoking and road safety campaigns. It was necessary 
not only to have a certain amount of public sympathy, 
but to have the support and confidence of all the people. 
This should be the first consideration of the Society 
which should then recommend strong action if 
necessary. 


Councillor J. Farndale (Hammersmith) pointed 
out: that..P. Di Coates and) Dr.’ R.. Lessing in thew 
papers made reference to the strength of the Alkali 
Inspectorate. 

This body was still inadequate to deal with all the 
possible nuisances that could arise through the 
emission of sulphur oxides, etc.; some of the offensive 
plants in the highly residential areas should come 
under the control of local authorities. 

The number of Alkali Inspectors at the passing of 
the Clean Air Act was ten. By the May 1, 1958, 
tne number was increased to 19. The number was to be 
further increased during 1959 to a total of 28. 

Even with this number there was only one Inspector 
for the Counties of Essex, Middlesex, and London 
north of the Thames. Could one Inspector control 
this large area ? 


K. T. Diamond (Coal Merchants’ Federation of 
Wales (Eastern Area) said that as a delegate from 
Wales he was particularly pleased to hear the reference 
made by the Rt. Hon. Henry Brooke (Minister for 
Welsh Affairs) to the part which must be played by 
solid smokeless fuels in order to achieve the implemen- 
tation of the Clean Air Act with reasonable speed. 
The message from Mrs. Charlton, President of the 
Women’s Advisory Council on Solid Fuel, and referred 
to by the Rt. Hon. the Lord Mayor of London, was 
also significant. 

South Wales was probably the greatest producer of 
natural and manufactured solid smokeless fuels in the 
world so that both from the clean air and economic 
aspect had a vital part to play. 

It was not sufficiently realized that in South Wales, 
apart from Monmouthshire, nearly 90 per cent of the 
coal supplied by the South Western Division of the 
National Coal Board, including house coal, was 20 per 
cent volatile or under (regarded by the Beaver Report 
as smokeless). That was to say that apart from the 
authorized smokeless solid fuels little more than 10 per 
cent of house coal distributed in South Wales was 
smoke producing and this was scattered in small 
percentages over a wide area. He firmly believed that 
in order to get rid of the pollution caused by this small 
tonnage of smoky coal the quickest way would be for 
the National Coal Board to replace this at once with 
low volatile coais. The setting up of smoke control 
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areas in South Wales to cover the widely scattered 
areas where these high volatile coals go would be 
expensive, largely unnecessary and would take too 
long. 

Cardiff Corporation had pointed the way by resol- 
ving to replace the small tonnage of house coal it used 
with low volatile solid fuel in their next year’s contracts. 

South Wales should be encouraged to go on using 
their low volatile house coals so that as much as 
possible of their anthracite, dry steam coals and 
Phurnacite could be sent in to the increasing number 
of smoke control areas elsewhere. 


J. M. von Bergen (Air Pollution Control Associa- 
tion of America) said that as Official Representative 
of the Air Pollution Control Association of North 
America, he must compliment and congratulate the 
officers and the members of this Society and the inter- 
national delegates to this conference, for a very 
interesting and knowledgeable series of discussions. 

He would take back to the United States a great 
deal of helpful advice as well as fond memories of a 
truly impressive reception. 

His fellow members of the Board of Directors of the 
Air Pollution Control Association of North America 
had instructed him to state that the Air Pollution 
Control Association, comprising 2,000 control officials, 
researchers and scientists, had formulated a policy of 
international co-operation with the eventual objective 
of taking part in an international commission of air 
pollution. 

He was extremely happy that many of the speakers 
and delegates had shown interest in forming an inter- 
national group. He believed that a great deal of 
good could come from a future interchange of ideas in 
that very important field. 

Speaking as a personal delegate and in view of the 
fact that he had observed a great deal of interesting 
give and take between delegates, he said that he would 
like to take the opportunity of expressing a slight 
exception to some of the statements by his fellow 
countryman, Mr. Arthur Stern of the United States 
Public Health Service. 

Mr. Stern had commented on the fact that several 
groups were quite active in air pollution control work 
in the United States in addition to the Air Pollution 
Control Association and that these groups had not yet 
** shaken down ”’ in arriving at a common denominator 
of air pollution control requirements. 

Mr. von Bergen, for one, was somewhat concerned 
about the total reliance or acceptability of air pollution 
control recommendations made by chemical engineers 
employed by industry and by members of the Associa- 
tion of Public Health officials, for two reasons :— 


1. There were approximately 3,000 chemical manu- 
facturing processors in the States, contributing 
some 7,000 chemicals to the air stream by means 
of their exhaust stacks. Many of these chemical 
emissions were toxic, but there were also many 
which, whilst being non-toxic, were greviously 
offensive from an odorous standpoint. In order 
to protect the security of laboriously developed 
processes most chemical manufacturing engineers 
would not permit analysis of their exhaust gas 
emissions. He appreciated the intent of the 
manufacturing group, but he felt that he must 
question the desirability of attempting to com- 
promise a good intent with corporate financial 
interest in reducing costs. 

2. The Public Health officials of the United States 
were extremely competent in their particular 
work. ‘Their greatest concern, however, was 


with toxicological problems (as they certainly 
should be,) but because of this primary interest, 
they did not put sufficient emphasis on the 
overall aesthetic aspects of environmental air 
pollution problems. 


Mr. von Bergen said that he would like to further 
clarify this most important concept. Professor Semple, 
at the start of the conference, and Mr. Hazell, in that 
morning’s session, commented, along with others, on 
the important aspect of considering the personal 
relationships in regard to air pollution. He would 
like to add his bit by making an ordinary plea for the 
individual man and the individual woman. 

The Conference discussed legislative requirements, 
dust and mist collection, smoke and evaluation of data. 
The “ Efficiency Group” approach stated: ‘ Don’t 
emit any more pollution than you have to whether it is 
harmful or not’”’. The ‘‘ Rigorous Group ” approach 
stated: “‘ You can emit all the air pollution you like, 
as long as it 1s not harmful ”’. 

The average man on the street knew little about 
statistics, physiological effects or legislative require- 
ments. He was equipped, however, with a notable 
combination of the most delicate sensitive instruments 
known to mankind—his eyes, his ears and his nose. 
He represented public opinion and when he said “‘ it 
stinks ’’ this statement represented air pollution and 
something more than the ruffling of statistical reports 
had to be done. 

In some areas something had been done. In the 
United States was a vast area called Texas. In the last 
twenty years a huge industrial chemical complex had 
grown in Harris County along the Houston Ship Canal. 

Somewhere in the Texas State Charter was a 
reference to the control of air pollution. The statement 
might be best interpreted as “‘ Thou shalt be a good 
neighbour ’’. As a result of that appeal for treating a 
neighbour properly, the Texas Air Pollution Control 
officials could and would shut down any industrial 
plant that failed to be a good neighbour because of 
industrial air pollution. Some plants had been taken 
into Court because they had been poor neighbours. 
The consequent results were extremely helpful in 
assisting other co-operate neighbours to see the 
“light of day ” 

Mr. von Bergen concluded by asking that he might 
again thank the Society and the delegates for the 
extremely interesting series of meetings and for the 
opportunity to express his own thoughts. 


P. Draper (Shell-Mex and B.P. Ltd.) in a written 
contribution said that we should all be grateful to 
Mr. Meade for his clear description of what may 
happen to flue gases emitted at different levels into 
temperature inversion layers which are also at various 
levels. He considered that the paper made it easier 
for them all to understand what could and did happen. 

Although the author stated that the effects of 
temperature inversion were often exaggerated he felt 
sure that they were generally less blamed than they 
should be for their Air Pollution troubles; in fact, it 
appeared to him that under normal temperature conditions 
and apart from glaring cases of dangerous emissions 
there would be practically no need for them to worry 
about air pollution at all because natural dispersion 
was wonderfully efficient. 

As an example he would quote his recent experience 
in crossing Waterloo Bridge some almost frosty evenings 
recently when it had been easy to see a clear cut line 
at an altitude of about 200 ft between clear sky and the 
restrained polluted atmosphere. He had for this 
reason been very intrigued when asked by a loca] 
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authority in the neighbourhood why they had been 
receiving telephone calls complaining that the 
resident’s silver was suddenly tarnishing rapidly and 
he felt reasonably sure that the tarnishing must have 
been due to the pollution caused by this temperature 
inversion effect. 

In the extreme case of a stable inversion lasting for 
several days normal flue gas emissions were held down 
and concentrated hour after hour and with smoky 
chimneys the familiar black-out used to occur. Even 
in the absence of smoke, the flue gases accumulated 
to an undesirable level and it mattered little what fuel 
was burned or how high the individual chimneys might 
be unless they were able to push their hot gases 
through the inversion lid. In such extreme cases the 
tall power station chimneys of 300 to 400 ft in height 
might often be the only ones that could do that, which 
was most desirable on account of the enormous mass 
of gases involved but this would not apply to those 
power stations employing water washing and cooling 
of the gases, as such gases would lack sufficient 
buoyancy. 

Mr. Draper felt that this might be a defeatist 
attitude but thought it one that might have to be 
faced up to and might save much wasted effort if it 
were borne in mind. 


W. Hansen (B.P., Germany) said that the especial 
value of the conference was the clarification of the 
present position of effects, research and remedies 
concerning clean air. The papers presented might 
well be judged as a comprehensive basis for future work. 
That and the opportunity for personal contact with 
delegates of other countries were the main values of the 
meeting. In the speaker’s opinion, the number of 
representatives of burner manufacturers attending was 
disappointing; in fact only one firm presented a paper. 

They knew about the amount of dust and grit 
emitted by a coal-fired plant; they also had some idea 
of the character of this emission, though little was 
known about solid particles in the waste gases of 
oil-fired plants. 

The amount, size and chemical character were 
dependant upon the fineness of atomization, oil and 
air mixing, flame size and shape, and especially the 
cooling rate of the flame gases. The grade of oil 
employed also played a part. 

Quite a number of those factors were influenced by 
the burner designer, who also constructed or suggested 
the size, shape and material of the combustion chamber. 

It was quite possible that certain burner principles 
might give especially good or bad results. To get the 
fullest co-operation of the burner manufacturers in the 
development scheme for clean waste gases would be 
worthwhile. It might help to solve the problems and 
lead to distinct sales advantages for certain types of 
burners. 

From research work in Germany it had been found 
that obtaining a complete sulphur balance in large oil- 
fired boiler plants was not easy; only part of the sulphur 
could be detected in the waste gases as SO, and SO3. 
Certain types of burner, especially of the two-stage 
combustion design, were stated to produce waste 
gases more or less free from SO2 and SOs, and that 
sulphur in the fuel at some stage of the overall 
combustion process might be present as COS or 
similar compounds. 

These results seemed to suggest that the oil burner 
itself could influence the emission from the stacks of 
oil-fired plant. These facts should be drawn to the 
attention of burner manufacturers in order to stimulate 
their co-operation. 


Professor Dr. J. W. Tesch (Netherlands) said in 
a written contribution that he wished to congratulate 
the Society on its initiative in organizing a congress, 
in which delegates from 30 countries had participated. 

The Parliament of Great Britain was considered to 
be the mother of Parliaments. 

Britain’s air pollution presented itself as an ugly 
by-product of the upheaval of the first industrial 
revolution. 

The National Society for Clean Air had already 
started activities in the last century; in this way 
acting as the mother of clean air movements in many 
parts of the globe. 


Final Review 


T. C. Bailey (Immediate Past President, Institute 
of Fuel) in a final review of the Conference as a whole, 
said: “* May I first of all express my appreciation of 
the great compliment which the National Society for 
Clean Air has paid to the Institute of Fuel by asking 
me, their Immediate Past President, to review this 
wonderful Conference. 

The aims and objects of your Society are very close 
to the heart of The Institute of Fuel, and I can assure 
you that they will remain so. I am confident that 
practically all of our work in the scientific advancement 
of fuel technology will be of great service to you in 
achieving the hopes of everyone here that one day our 
air will be really clean. 

In looking back over the vigorous discussions of the 
past three days, I think that each one of us must feel 
a deep debt of gratitude to the National Society for 
Clean Air for making them possible. The Society, as 
the oldest body of its kind in the world, is far too well 
known and respected for any praise of mine to add to 
its stature. But I think we may well salute the 
initiative which celebrated the diamond jubilee of the 
foundation of this Society by bringing together over a 
thousand experts from all parts of the world to compare 
notes and share experiences—to see what can be done 
and indeed has been done in several countries, and to 
take new heart for the still more formidable tasks that 
still require doing. 

I spoke of the discussions as vigorous, and such they 
were bound to be after the challenging speech of 
Dr. Semple, the first rapporteur, which struck the 
keynote for those which were to follow from the floor 
and inspired trenchant criticism of the British system of 
duai control. 

Indeed, when one speaker after another began to 
make such acid remarks about the Alkali Inspector 
it looked as though we might have forgotten that this 
was an international conference. We seemed perhaps 
to be airing our own national, even parochial, points 
of view when the subject of the session was experience 
around the world. In fact, however, nothing could 
be healthier. From the first moment of the general 
discussion it was apparent that none of you were 
content to rest on your laurels. Foreign delegates 
must have been made vividly aware of the difficulties 
that do arise when responsibilities are shared between 
local authorities on the one hand and a national 
inspectorate as yet understaffed. 

All of us must have felt very keenly the difficulties 
of the administrator in creating enthusiasm and sus- 
taining popular interest in clean air when it is evident 
that some of the major offenders have not, and perhaps 
cannot as yet, be brought into line with the rest of the 
community. There are immense difficulties here, as 
everyone with even a smattering of technical knowledge 
is aware; but right from the outset the discussions were, 
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I think, entirely constructive. Instead of merely 
accepting or condemning present conditions, there were 
several references to a possible regional solution of the 
problem, and I hope that the powers that be, in 
studying the proceedings of this conference, will 
consider the possible benefits of more regional activity 
whereby groups of local authorities in a single area can 
pool their experience and their technical knowledge, 
thus unifying the administration of the Act and at the 
same time making full use of all the resources of local 
patriotism among the public. I was reading the other 
day that 17 local authorities on ‘Tees-side were 
combining to organize a clean air campaign. Your 
discussions have shown that this kind of thing is not 
only desirable for itself but quite essential, too, if this 
emerging chasm between local and national admini- 
stration of the Clean Air Act is not to be dangerously 
widened. 

And, another sobering thought: while it is true that we 
were pioneers here in Britain in passing national 
legislation, we were also pioneers in creating the 
pollution in the first place. The National Society for 
Clean Air has been in existence under different names 
for six decades; but the problem it was intended to 
deal with has been with us for well over six centuries. 

The Lord Mayor of London told us on Tuesday of 
the troubles his predecessor had with smoke from coal 
fires in the year 1280. 1 notice that he discreetly 
refrained from mentioning that round about 1300 an 
artificer who broke the law of the time, and exceeded 
Ringelmann 2, was hanged. ‘Those of you who are 
evidently impatient of the administrative delays—in 
reaching a quick solution of air pollution, may long 
for the good old days of the thirteenth century. 

I don’t intend to go into the rights and wrongs of the 
length of time it takes to create a smoke control area 
after the proposal has first been made by a local health 
committee. But when we are impatient—and often 
rightly so—I do think we must force ourselves to 
remember that clean air exists, or ought to exist, for 
buman beings, and not the other way round. The aim 
is not administrative tidiness but public health and 
wellbeing; and when we find the same exasperatingly 
wrong-headed objections burning up in the course of 
the apparently endless task of getting a smoke control 
area into operation, I think we have to remember that 
this stubbornness is one of the pillars of British liberty, 
and has to be respected even where it cannot be 
approved. 

One of the most wrong-headed objections was of 
course the popular old idea justifiable I suppose about 
a century ago, that filthy black smoke was a hall-mark 
of prosperity. ‘Today of course we know that smoke is 
a waste of good money and good resources. It means 
that fuel is not doing the work it ought to; and we 
might even change one hard worked phrase on the 
subject and give it a new life in a fresh version: 
** Where there’s muck there’s waste ”’. 

Industry has now realized this fact to a great extent, 
and shows a much greater willingness to co-operate in 
the fight for clean air. The prospects of fighting air 
pollution in this country are brighter now than ever 
before. 

Legislation is clearly necessary and obviously it must 
vary from country to country, but the exchange of 
ideas we have had here this week will probably make 
for greater uniformity in legislation in the future, as by 
comparing experience we find which are the better and 
surer ways of making progress, not only technically, 
but with the general support of industry and the 
general public. 

Another factor making for uniformity is, of course, 


the pace at which world industrialization is now being 
carried out. Countries hitherto largely agricultural or 
engaged in primary production are building new 
factories and assuming with them the responsibility for 
air pollution research, and here I feel that every 
industrial country has a responsibility to these newly 
developing countries to give them all the help and 
‘“ know-how ” both technically and legislatively to 
make sure they do not make the mistakes we older 
countries have done. 

I was greatly impressed, as I think all of you were, 
by the spontaneous offer by Professor Riazanov to 
make available to all countries in the world the 
experience and knowledge of Russian scientists in the 
field of clean air. 

But it 1s not just a case of the older industrial 
countries clearing up the past mess and the new ones 
profiting by their example. Those countries that are 
already highly industrialized are going to become still 
more highly industrialized in the next generation. 
Modern ideas demand higher living standards and 
modern techniques of production make them possible. 
But they call for use of more and still more energy. 
That means more fuel. And more fuel, unless we are 
careful, means more air pollution, visible or invisible. 

It was apparent from many of the papers which 
followed that first class scholarship is being devoted to 
the technical problems raised by the use of new fuels, 
and on a greater scale than ever in the past. Indeed, 
throughout the three final sessions of the conference, 
we saw how much is being done on the scientific side— 
the theoretical and technical studies, the search for 
precision and generally acceptable standards in 
measurement, and the new research problems that are 
coming along. We found ourselves involved in the 
chemical engineering of the fuel that goes into the 
boiler and the mathematical and statistical techniques 
for determining just what comes out of the chimney. 
And next, it is apparent, we have to turn our attention 
to new fields—to that “‘ vast and unexplored territory ”’ 
as it was called yesterday afternoon, where the 
legislator, the technician, and the public health 
inspector hand over the torch to the medical man 
for his advice on the degree of danger, or lack of it, 
of the pollutants that may remain when the first stage 
of smoke control is achieved. These three final 
sessions opened up an apparently endless vista of 
a search for still more knowledge as the implications of 
clean air gradually unfold themselves. 

And yet we cannot leave the problem there. It is 
not only the theoretical knowledge we need, but the 
practical means of putting it into effect. We need, as 
Dr. Parker said yesterday, the “ simple and not too 
expensive instruments ”’ with which the local authority 
can measure pollution and the industrialist can check 
the emission from his chimney—instruments which, 
even if they are not perfect scientifically, at least do a 
reasonably good all-round job. 

What, however, are the lessons to be gained from 
this conference? Indeed, in looking back on the 
profusion of subjects covered and the advice tendered, 
is it possible to discover any simple conclusions at all ? 
I think it is. It seems to me that there are two principal 
conclusions to be drawn, though I am sorry to say that 
they seem to point in different, even perhaps quite 
contrary directions. 

The first conclusion is the immense complexity of 
the clean air problem. It is complex enough already, 
and the specialist papers of the later sessions have made 
very clear that it is going to be much more complex 
in the future. What started out as a very human 
desire to get rid of an apparently simple nuisance— 
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dirty smoke in the atmosphere—has proved to involve 
many scientific and technical disciplines. We have 
seen the growing interest of the medical profession in 
the relationship between filthy air and bad health. 
We all know that a relationship exists; but in just what 
does it consist? We may have our opinions and 
hunches—we may name one factor rather than another 
because we personally are more aware of it, or because 
it happens to have attracted more research than other 
factors. This, for example, is what I suspect has 
been happening in the case of sulphur. But when we 
come to try and discover cause and effect with the 
precision and respect for evidence—all the evidence— 
that the medical profession demands, we begin to 
realize how very little we know, and how few facts we 
are going on, when we start talking about the relations 
between health and pollution. When our knowledge is 
more complete we may even find that sulphur is not the 
frightening bogey it is sometimes made out to be. 
I am glad that some speakers endeavoured to put this 
bogey in its proper perspective. 

The same sort of thing happens in the case of 
chimney heights. ‘This question has been raised again 
and again at this conference; and rightly so, for it is a 
test case of the ability of the scientist to help the 
practical man to carry out his duties under the Clean 
Air Act. Yet no sooner have we used the words 
‘“* chimney heights’ than we are involved in some of 
the as-yet-unsolved mysteries of meteorology. This 
was made quite clear in Sir Graham Sutton’s most 
stimulating inaugural address. We have several 
formulae for calculating chimney heights, we have 
much rule of thumb practice; but when we look at our 
chimneys, past, present and future and ask ourselves 
“is this the height they ought to be’? the answer, 
I am afraid, is not a scientific one. 

Mention was made at one point about the reluctance 
of some architects and town planners to have chimneys 
at all for aesthetic reasons. And at the other extreme 
one speaker mentioned a figure of, I think, 750 feet as 
the possible desirable height for a chimney in a valley, 
to give a sure defence against the build-up of smog 
during a temperature inversion. These are extreme 
positions, but we all know that within a single local 
authority there can exist conflicts of opinion on a less 
dramatic but still serious scale about the right height 
for a chimney. Sometimes it appears to me that the 
only solution is the invention of an elastic chimney, 
which will shoot up and down according to the 
state of the weather; the condition of the wind and the 
fuel load factor. 

This is perhaps an extreme solution, but it does lead 
to the second of the conclusions I spoke about. The 
problem is complex and growing more complicated. 
And the more complicated it becomes the greater is 
the need for simplification in practice. In this matter 
of chimney heights, for example, which may serve as 
a symbol of dozens of similar problems, there is need at 
one and the same time to get our facts right—and 
evidently to collect a great many more facts than we 
have at present—and yet to present the results in a 
simple, straightforward formula that is both workable 
and scientific—which corresponds at one and the same 
time to both common sense and truth. 

In combining these two factors—theoretical research 
and practical application—we are all going to be 
helped a great deal by comparing the experience of 
different countries. This conference has been very 
much more than a gesture. The foreign papers have, 
as the discussions showed, opened up new lines of 


thought to the British delegates; and the British papers 
have, I trust, been of similar practical value to visitors 
from abroad. I should like to make an appeal to the 
National Society for Clean Air not to allow the 
impetus of this international co-operation to slacken. 
International conferences of this kind are a good thing 
in themselves, since we can meet and get to know 
each other in a friendly and professional way, and help 
to dissolve some of the misconceptions and mis- 
understandings that spring up between one country 
and another. 

But this conference is of double value in that it has 
shown us all how very similar the problems are in 
different parts of the world. The 70-odd papers 
submitted this week have shown us that somewhere in 
the world, someone is probably working on a problem 
which touches us closely as individuals; and I hope that 
this exchange of information—and this promise of more 
information available in the future—will not prove a 
flash in the pan, but that some means will be devised 
to keep it flowing, even if it proves impossible to have 
frequent international meetings of this kind. 

We are all aware of the financial waste of air 
pollution. We should also begin to become aware of 
the waste of talent if we allow people all over the world 
to carry out their researches and draw their lessons 
from experience in isolation from each other, without 
having a chance to compare notes and modify their 
conclusions. ‘There are few enough people tackling 
clean air problems; it is essential that their talents 
should be used to full advantage. 

This exchange of information, such as we have seen 
it in operation here, is one of the means of bringing 
order out of chaos, and simplifying the growing 
complexity of fact and theory. But I think we must 
be prepared to go a step further, and persuade our 
various Governments to take an even more direct 
interest in the day to day working out of clean air 
problems. Legislation, such as we have in Great 
Britain, is a beginning. It defines the job to be done, 
but it does not put the tools into the hands of the men 
who must do it. 

Other countries are likely to find themselves in the 
same position as and when they introduce national 
legislation. Some of them will have available a 
much greater volume of factual information than this 
country could count on in 1956. We have all been 
impressed, I think, by the size and the composition of 
the committee at work in West Germany to accumulate 
scientific and technological data on which future 
legislation may be based. And we have seen the 
French proposal for a completely smokeless town, 
which will produce so much valuable experience. 

But no Government can evade a _ continuing 
responsibility, if only because knowledge expands and 
presents new problems. If a Government wills the 
long-term aim of clean air on behalf of its people, it 
must be prepared to will the short-term means—the 
collation and interpretation of research, the initiation 
of new research; and, when the results of such research 
are apparent, the preparation of advice and directives 
on which we can all act speedily and effectively. If 
your discussions spur your respective Governments 
into action they will have been a major and permanent 
boon to mankind. I have no doubt at all that they will 
spur each one of us individually to greater effort, now 
that we have seen how far-flung is the battle-line 
against pollution, and how great are the battles 
that have already been won for the cause of clean 
alr. 
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Note: A.P. means Air Pollution 
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SuLPuHuR; in the Air, 102; Dioxide near Power Stations, 
130; Calculation of Concentration from Domestic 
Sources, 157; from Domestic Appliances, 187, 266; 
Photochemical Aerosol Formation in SO,- Hydro- 
carbon Systems, 216; Removal from Petroleum, 
252; Recovery, 253; Removal from Oil in U.S.A., 
253; in Colliery Refuse, 255; Measurement, 258; 
in Fuel Oil, 261, 271; Reply by L. W. Andrew to 
Discussion on his Paper, 268; Emission from Oil- 
Firing, 277. 

SwEDEN; Measurement, 20. 

SWITZERLAND; Measurement of A.P. in Basle, 44. 


U.S.S.R.; Maximum Allowable Concentrations of 
Pollutants in, 175. 

U.S.A.;° St.. Louis, 21; Allegheny County, © 50; 
Legislation and Administration, 58; Research on 
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VEHICLES; for Diesel, see Diesel Road Vehicles; Sulphur 
from, 254. 
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The Electrostatic Air Filter illustrated 











here is a typical Harris model 9 _ 
with fixed washing system 
and hinged pre-filter section. 
Efficiency is in excess of 90%, 
by photometric test at 333 
f.p.m. through collecting 
cells. 





HARRIS ENGINEERING CO. LTD. 
(AIR CLEANING DIV.) YORK WORKS BROWNING STREET LONDON S.E.17 


Tel.:-RODney 7841 


AND AT. BIRMINGHAM, BRISTOL, CARDIFF, GLASGOW, LEICESTER, MANCHESTER, NEWCASTLE-ON-TYNE, WAKEFIELD, and COLERAINE 
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An official 
No. 3 boiler precipitator 


test on 


at Ferrybridge Power 
Station has shown an 
efficiency of 99:9% 
at. MCR. 





WHO ARE 
THE PIONEERS OF 
ELECTROSTATIC PRECIPITATION 


Overseas: Continental Europe; 
Ingenieur Conseil, Avenue 
Anseremme-Dinant, Belgium. 
LODGE-COTTRELL (AUSTRALIA) PTY. LTD., 
LODGE-COTTRELL (AFRICA) PTY. LTD., 
P.O. Box 6070, JOHANNESBURG. 


Leon Bailly, 
des Sorbiers, 


An_ official 


No. | boiler precipitator 


test on 


at Blyth ‘““A’’ Power 
Station has shown 


an efficiency of 
99°79, -at M:iC.R, 





Maintain a high standard of design 
and performance with Electrostatic 
Precipitators for the removal of dust 
and mist from all types of gases. 


OUR EXPERIENCED TECHNICAL 
STAPF IS*ALWAYS AVAILABLE 
TO DISCUSS YOUR PROBLEMS 


LODGE-COTTRELL LTD., GEORGE ST. PARADE, BIRMINGHAMS3. TEL: CEN. 7714. LONDON: CENtral 5488. 
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EZKG@ 
SMOKELESS COAL 
ives far more pure heat! 


+ 











NATIONAL CARBONISING COMPANY LTD - MANSFIELD - NOTTS. 
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DESIGNED TO 


4 


% Saves Fuel 
% Eliminates Smoke 


% Night Burner Maintains 
Steam Overnight 



















THE SAYVOIL COMPANY 


Dept.. CA, HEATH TOWN “WORKS, 
Telephone: 23901 
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‘ BRING ANY 
i—e CRANE 


INTO THE 


CLEAN 
AIR ACT 


The Sayvoil installa- 
tion is easily carried 
out within two days 
and provides better 
steaming, lower run- 
ning costs, cheaper 
maintenance and 
easier Operation. 


Please write for full 
details. 


FIRING UNIT 


for 


STEAM CRANES 
& LOCOMOTIVES 


WOLVERHAMPTON 





For Local Authorities promoting 


.......-CLEAN AIR 


SMOKE 
CONTROL AREAS 
The Solid Smokeless Fuels 


Federation is a non-commercial 
organisation, its work being educa- 
tional and advisory. It is one of 
the organisations listed in the 
Ministry of Housing and Local 
Government memorandum on 
Smoke Control Areas from whom 
advice can be obtained on suitable 
appliances, their correct installation 
and proper operation, and the 
correct type of smokeless fuel to 
be used in Smoke Control Areas 
established by local authorities 
under the Clean Air Act. 


For further information and examples 
of the full range of free informative 
literature, apply to:— 


SOLID SMOKELESS FUELS FEDERATION - 74 Grosvenor Street, London, W.1 


S.38 


eS) Ne BO ee OR OR es, OF OR) FOR ab.” 


Under the Clean Air Act, powers 

are given to Local Authorities to arrange 
for Clean Air Exhibitions, etc., and 

to promote educational campaigns to get 
public support in abolishing smoke and 
air pollution. Services of this kind 

have been provided for Local Authorities 
by the S.S.F.F. since its formation in 
1944. The Federation has either 
organised or participated in Clean Air 
Campaigns up and down the country. 
The S.S.F.F. exhibition stand and two 
mobile exhibition units displaying the full 
range of solid smokeless fuels and 
approved appliances actually burning the 
fuels are prominent features 
of these Campaigns. 
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ROUND-THE-CLOCK 
SMOKELESS HEAT 


BURN RUBBISH AND SUPPLY. CLEAN -FREE 
HEAT FOR FACTORY AND OFFICE. — 





0A 


Z (' 


at \ ies \ 
\ en i) senso ‘ 
\\ 4 “ , = My \\ 
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i mt, ca “0, @ Save on heating bills 
\' 
i \' @ Save on_ rubbish 
| FURN, i removal bills. 
| ) =a THER ® Save valuabie floor 
r Nt space. 
@ Eliminate fire 
R hazards due to 
| 5 Quest at ee of rub- 
gat \ bish. 
\ SS 
Ww" \ ) 
\ Sn ee 
\ » “My, > * “ : 
M, Sy ‘ oe wr 
‘ny il = 2 lh 
“Wi a it 2 wt 
» GUARANTEED me) . “Tn 
COMPLY WITH THE WHEN THE RUBBISH 
REQUIREMENTS HAS BEEN BURNED, YOU CAN 
OF THE SUPPLEMENT YOUR HEATING BY JUST 
CLEAN AIR ACT PLUGGING IN THE AUTOMATIC 


OIL BURNER, WHICH IS 
THERMOSTATICALLY CONTROLLED. 


Send TODAY for further information and take the 
first step towards saving time, money and trouble. 


SPACE HEATING 
MULTI—FUEL 


HOSKINSON #5225: 


Q{QD)) "*’*"ll l WINN Fit we @ dtd ES SSSESKEEERIIEIIIIOlINIIIIEHHEHEKSdHHHHEHESdHSH|}HddAdNAd ADA AAA 


BOSTON MARINE! &” GENERAL ENGINEERING CO. LTD. 
Dept. CA, Heath Town Works : Wolverhampton : Staffs 
Telephone 23901 
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THE NATIONAL SOCIETY FOR CLEAN AIR 


President : Sir Hugh Beaver, K.B.E., LL.D. 


The Society is a voluntary organization consisting of corporate 
bodies, local authorities and individuals, and subsisting on their 
membership contributions. Membership is open and is invited 
from both the United Kingdom and Overseas countries. 


Information, library and publicity services are offered by the 
Society to its members. 


Its principal publications are the Proceedings of its annual 
conference, the Clean Air Year Book, and the quarterly journal, 
Smokeless Air. The journal is the oldest publication in the world 
to be devoted to the problems of air pollution and has the widest 
readership. It has just started, with the co-operation of corres- 
pondents in many countries, an International section. 


Copies of the Society’s publications and full particulars of 
membership will be forwarded on request. : 


***Please note that from September, 1960, the address of the 
Society will be changed to: Field House, Bream’s Buildings, 
_ Chancery Lane, London, E.C.4. | 


NATIONAL SOCIETY FOR CLEAN AIR 


Palace Chambers, Bridge Street, London, S.W.1 


DIAMOND JUBILEE INTERNATIONAL CONFERENCE 


SEYMOUR HALL, LONDON, W.1 


20th-23rd October, 1959 


Members and Delegates Attending 
and 


Authorities, etc., Represented 


Page 

Alphabetical List of Members 

and Delegates vis ‘ 4 es ee 2 
List of Local Authorities 2 war aigeeeet 

and Delegates Appointed .. ee 2 fo aS 
List of Associations, etc., Represented 

and Delegates Appointed .. oe Pr ps uk eee 
List of Overseas Countries 

Represented and Delegates Appointed a a ie ee 


List corrected to 7th October; for additions and alterations 


inquire at the Conference Information Desk 


National Society for Clean Air 
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~F, J. Hedgecock (CPHI) 
Glamorgan C.C. 

Cty. Ald. T. Evans 

Dr. W. E. Thomas (Cty. MOH) 
Glanford Brigg R.D.C. 

Cllr. R. J. Harrison 

M. H. McIntosh (CPHI) 
Glasgow 

Bailie Snodgrass 

Cllr. Davies 

Cllr. Flanagan 

Cllr. Monteith 

Cllr. Wingate 

Dr. W. A. Horne (MOH) 

T. Ashford (Senior Smoke Inspector) 
Gloucester 

R. I. Williams (CPHI) 
Golborne 

Cllr. E. Richards, J.P. 

J. Blakeley (SPHD 
Grangemouth 

M. Dickson (SI) 
Gravesend 

Ald. Miss A. E. H. Johnson, B.£.M. 

K. McIntyre (CPHID) 
Greenwich 

Ald. P. Noble 

J. Lyons (PHI) 
Grimsby 

Ald. F. G. Gardner (Mayor of Grimsby) 

H. Parkinson (CPHI) 


’ Guildford 


H. A. Perry (CPHI) 


Hackney 

Cllr. Mrs. S. Sherman 

Dr. J. Fenton (MOH) 
Hale | 

F. J. Sealey (PHI) 
Halesowen 

Ald. C. Willetts 

A. R. Humphries (Dep. PHI) 
Halifax 

Ald. F, H. Swire 

A. W. Perry (CPHI) 


Hammersmith 

Cllr. J. Farndale 
Hampstead 

Dr. R. D. Dewar (MOH) 

E. Ulrich (PHI) 
Harlow 

Cllr. W. Jarvis 

H. J. Heeley (CPHID 
Harrow 

Clir. Mrs. M. M. Haslam 

S. N. King (CPH]D 
Haslingden 

Ald. T. Brown 

W. Dawson (CPHI) 
Hastings 

Clir. G. H. Tanner, B.E.M. | 

W. G. McDonald (CPHID) 
Hayes & Harlington 

Cllr. Mrs. K. M. Johnson 

J. S. Hodgins (CPHD 
Hazel Grove & Bramhall 

Cllr. J. R. Henshaw, M.B.E. 
~ _H. Peacock (CPHI) 

Hebburn 

Clir. W. Bradley 

W. S. Bruce (CPHI) 
Hemsworth R.D.C. 

Cllr. H. Cooper 
Hendon 

Dr. J. L. Patton (MOH) 

A. H. Smith (SPHD 
Heston & Isleworth 

Ald. F. J. Jansen 

Dr. A. Anderson (MOH) 
Hetton 

Clir. L. Kelly, J.p. 
High Wycombe 

Ald. Mrs. G. I. Reading 

R. Shapter (CPHI) 
Hindley 

Cllr. T. Isherwood 

J. T. Hampson (CPHI) 
Hitchin 

Clir. F. A. Millard, J.P. 

N. Holt (SPHI) 
Hoddesdon 

W. N. David (CPHD 
Holmfirth, Denby Dale & Meltham 

Dr. E. Ward (Div. MOH) 
Hornchurch 

Cllr. L. W. Carroll, J.P. 

Dr. J. Gorman (MOH) 
Hornsey 

Clir. C. R. Williams 

Dr. G. Hamilton Hogben (MOH) 
Horsforth 

E. M. Birtwisle (CPHI) 
Horsham 

Cllr. Mrs. G. M. Wilton 

G. E. Maton (SPHI) 
Houghton-le-Spring 

Cllr. Mrs. V. Barker 

W. Snowball (PHI) 
Hove 

Dr. N. E. Chadwick (MOH) 


Huddersfield 
Ald. R. H. Browne, J.P. 
D. Drake (CPHI) 
Huyton-with-Roby 
Cllr. Mrs. D. Connaughton 
C. Cooper (CPHI) 


Ilford 

Ald. Miss A. S. Terry, J.P. 

S. R. Daly (CPHD 
Ilkeston 

Cllr. Mrs. E. E. Bostock 

C. E. Adcock (CPHI) 
Ilkley 

Cllr. Mrs. F. S. Hampshire 
Ipswich 

Clir. W. A. Newman 

Dr. R. A. Leader (MOH) 
Irlam 

Cllr. J. Dunn 

L. Hall (PHD 


Jarrow 
Clir. Mrs. V. M. Hope 
A. R. Metcalfe (CPHI) 


Jarrow, Hebburn, Felling & Bolden United 


Districts 
Dr. T. C. Falconer (MOH) 


Keighley 

Cllr. A. W. Plant 
Kent C.C. 

D. A. Warren (SPHD 
Kidderminster 

Cllr. J. Brereton 

R. A. Rogers (Asst. PHD 
Kilmarnock 

Police Judge D. Cairns 

J. K. Baird (SD 
Kingston-upon-Thames 

G. C. Smith (CPHI) 
Kingston upon Hull 

Cllr. F. Hammond, J.P. 

Cllr. L. Johnson . 

Dr. A. Hutchison (MOH) 

A. C. Saword (CPHI) 
Kingswood 

Clir. W. Barnett 

J. Gray (PHD) 
Kirkby-in-Ashfield 

Cllr. A. Mead, c.c. 

H. S. Whitten (SPHI) 
Kirkintilloch 

Cllr. R. McAllister 

R. G. Dalkin (Burgh Surveyor) 


Lambeth 
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Cllr. C. Goldbaum 

Dr. F. Summers (MOH) 
Lanark C.C. 

Cty. Cllr. J. McLean 

T. B. Pollock (Cty. SI 
Lancashire C.C. 

Cty. Ald. J. W. Thorley 

Dr. S. C. Gawne (Cty. MOH) 


Lanchester R.D.C. 

Cllr. W. Golightly 

F. E. Terry (PHD 
Leamington Spa 

Clir. Mrs. M. L. Wood 

A. J. Smith (CPHI) 
Leatherhead 

W. J. Whiting (CPHI) 
Leeds 


Ald. Mrs. W. Shutt 
Clir. W. M. Jones 
Dr. D. B. Bradshaw (MOH) 
J. Goodfellow (CPHI) 
Leek 
J. Rowbotham (CPHI) 
Leicester 


Ald. S. Cooper 
G. A. Hiller (CPHD 
Leigh 


Ald. Hourigan, J.P. 

Cllr. Gibson 

H. Clusky (SPH]) 
Lewisham 

Clir. A. A. Hawkins 


Dr. E. H. R. Smithard, M.B.£. (MOH) 


Lichfield R.D.C. 

Cllr. L. H. Powell 

G. Leeder (SPHI) 
Lincoln 

H. Shimeld (Dep. CPHI) 
Liverpool 

Ald. A. Griffin 

Ald. Mrs. E. M. Braddock 

Clir. A. N. Bates 

Prof. A. B. Semple (MOH) 
Llanelly R.D.C. 

Clir. T. E. Williams 

D. I. Treharne (CPHI) 
Llanelly 

Cllr. D. Rees Williams 

J. E. Marks (CPHI) 


Llantrisant & Llantwit Fardre R.D.C. 


Clir. T. W. Roderick 

J. G. Short (PHD 
London 

H. W. Morris, C.c. 

Stanley E. Cohen, c.c. 


F. J. Forty, 0.B.£. (City Engineer) 


W. R. McGrath (SPHI) 


Dr. J. Greenwood Wilson (MOH) 


London C.C. 

T. W. Gillinder 

Dr. S. G. Burgess 

J. Clancey 

R. J. Dickson 
Lowestoft 

F. G. S. Hill (Dep. CPHD 
Luton 

Cllr. R. J. Clark 

R. Lord (Dep. CPHI) 
Luton R.D.C. 

R. G. Burch (Additional PHI) 
Lydney R.D.C. 

Cllr. J. H. G. Darters 


Maidenhead 

F. G. Bishop (CPHI) 
Malden & Coombe 

Ald. A. R. Hill 

J. S. Wood (CPHI) 
Maltby 

Clir. F. Howe 

R. Oddy (SPHI) 
Meriden R.D.C. 

Cllr. R. J. Earle 

G. B. Stokes (Dep. CPHI) 
Merthyr Tydfil 

Ald. Mrs. M. McPhail 

I. Thomas (CPHI) 
Merton and Morden 

Clir. Miss N. K. Watts 

W. T. Pinches (CPHI) 
Mexborough 

Clir. F. Watson 

H. Brearley (CPHI) 
Middiesbrough 

Ald. J. G. Boothby 

Ald. W. Flynn 

F. G. Sugden (CPHI) 
Mirfield 

H. H. Johnson (CPHI) 
Mitcham 

Ald. Mrs. J. C. Ericson 

K. J. Gutteridge (CPHI) 
Monmouthshire C.C. 

Cty. Ald. W. H. Palmer 


Dr. G. Rocyn Jones (Cty. MOH) 


Morecambe & Heysham 

Dr. W. F. Lyle (MOH) 
Morley 

Dr. J. Lyons (MOH) 
Motherwell & Wishaw 

Clir. P. Duffy 

Dr. W. C. Young (MOH) 

T. Johnstone (SI) 
Mountain Ash 

Clir. W. I. Jones 

G. M. James (SPHI) 
Mynyddislwyn 

Clir. L. Hyde 


Nantwich 

E. W. Bushell (CPHI) 

Clir. E. W. Mercer 
Neath 

Ald. F. S. Evans 

G. J. Phillips (Sr. PHD 
Nelson 

G. Pritchard (Sr. PHI) 


~ Newburn 


Cllr. J. W. Lea 

J. Corney (Sr. PHI) 
Newcastle under Lyme 

Dr. J. Warrack (MOH) 
Newcastle upon Tyne 

Ald. J. Chapman, M.B.E. 

L. Mair (CPHI) 
Newport (Mon.) 

Ald. T. F. Mooney, J.P. 

W. J. Griffiths (CPHI) 


Newton-le- Willows 

Cllr. L. Kent 

L. M. Booth (CPHI) 
Northfleet 

Clir. C. A. Hall, J.P. 

J. S. Cowpland (CPHI) 
North Riding of Yorkshire C.C. 

Cty. Clir. G. Foster 
Northumberland C.C. 

Ald. N. Garrow, 0.B.E., J.P. 

Dr. J. B. Tilley (Cty. MOH) 
Norwich 

Cllr. Mrs. Ruth E. Hardy, J.p. 

Dr. J. R. Murdock (MOH) 
Nottingham 

Dr. W. Dodd (MOH) 

A. Wade, M.B.E. (CPHI) 

K. Artist (PHI) 
Nottinghamshire C.C. 

Cty. Clir. C. Harrison 

G. Earnshaw (Cty. HI) 
Nuneaton 

Clir. G. W. Pluck 

K. P. Llewellyn (CPHI) 


Oldbury 

F. W. Keene (Dep. CPHI) 
Ormskirk 

Clir. Mrs. E. Pennington 

Dr. J. C. Hailwood (MOH) 
Oxford 

Ald. P. D. Bromley 

Ald. R. E. Warrell 

W. Combey (CPHI) 


Paddington 

Ald. Miss C. P. Rabagliati, M.B.E. 

G. S. Adams (Area PHI & Clean Air 

_. Insp.) 
Padiham 

Clir. W. Smith 

F. Hewitt (PHI) 
Paisley 

Bailie W. Reid 

J. Innes (CSI) 
Penge 
-_E. G. Thomas (CPHI) 
Peterborough 

Cllr. C. E. Hall 

Dr. W. G. Smeaton (MOH) 
Pontardawe R.D.C. 

Cllr. D. G. Thomas, J.P. 

Ieuan Lewis, M.B.E. (CPHI) 
Pontypool 

Cllr. Mrs. F. M. Prosser 
Pontypridd 

Cllr. D. W. G. Harry 

Dr. D. W. Foster (MOH) 
Poplar 

Cllr. J. W. Vicat 

Dr. W. C. Turner 
Portishead 

Clir. W. M. F. Knowles, J.p. 


an 


Port Talbot 
Cllr. Mrs. M. A. Charles 
G. A. Morgan (CPHI) 
Preston 
Ald. A. Wilson 
Dr. J. S. G. Burnett (MOH) 


Queensbury & Shelf 
Cllr. J. H. Moore 
W. E. Shelley (PHI) 


Radcliffe 

Cllr. Dr. R. A. Kernohan 

J. S. Oldfield (CPHI) 
Ramsbottom 

H. Kellett (CPHI) 
Rawmarsh 

Cllr. T. Marriott 

W. Wadsworth (CPHI) 
Rawtenstall 

Cllr. J. Ashworth 

C. Cunliffe (CPHI) 
Reading 

Dr. E. Hughes (MOH) 
Redcar 

Ald. R. J. Gillingham 

N. Hudson (CPHI) 
Renfrew C.C. 

Cllr. P. Cook 

Dr. T. Y. Bennie (Cty. MOH) 

G. Lindsay (Cty. SI) 
Repton R.D.C. 

H. Evans (Dep. CPHI) 
Rhondda 

Cllr. C. J. Thomas 

Dr. R. B. Morley-Davies (MOH) 
Richmond (Surrey) 

H. D. Williams (Snr. Additional PHI) 
Rickmansworth 

Clir. G. Thomas 

C. R. Alexander (SPHI) 
Ripley 

Cllr. C. Burnett 
- G. Ainsworth (CPHI) 
Rochester . 

Cllr. L. A. M. Owen 

Dr. L. F. McWilliams (MOH) 
Romford 

Clir. Dr. M. A. Phillips 

H. C. Boswell (CPHI) 
Rotherham 

L. Eastwood (CPHI) 
Rotherham R.D.C. 

Cllr. C. C. Newsholme 

D. Greenwood (Dep. CPHI) 
Royston (Yorks) 

Cllr. L. W. Jackson 

G. E. Millar (PHI) 
Runcorn R.D.C, 

Dr. J. L. Patterson (MOH) 
Rutherglen 

Clir. J. Moore 

W. Y. Park (SD 


Ryton 
Cllr. R. Ready 
L. G. Dansie (PHI) 


St. Albans 

R. E. Goddard (CPHI) 
St. Albans R.D.C. 

D. J. Graham (Sr. PHI) 
St. Helens 

Ald. Mrs. M. A. Shard, J.P. 

Dr. G. O’Brien (MOH) 
St. Marylebone 

Cllr. Dr. H. K. Ashworth 

Dr. J. H. Briscoe-Smith (MOH) 
St. Pancras 

Cllr. Dr. A. J. M. Reese 

Dr. S. Tracy (Dep. MOH) 
Salford 

Ald. G. H. Goulden, J.P. 

Ald. Miss M. C. Whitehead 

Dr. J. L. Burn (MOH) 
Scunthorpe 

Clir. C. A. Watson, M.B.E. 

G. O. Allen (Dep. CPHI) 
Seaham 

Cllr. J. Berry 
Sedgefield R.D.C. 

Cllr. Mrs. M. Gunn 

E. M. Petch (Dis. PHD) 
Sheffield & District Clean Air Committee 

Ald. Mrs. P. Sheard, J.P. 

Dr. Llywelyn Roberts (Med. Adviser) 

J. W. Batey (Supt. Smoke Inspector) 
Shildon 

Cllr. F. Thornton 

W. K. Hill, m.p.£. (PHD) 
Shoreditch 

Cllr. R. G. Linale 

D. Grant (CPHI) 
Shoreham-By-Sea 

Cllr. R. L. Elliott 

R. G. Goodbody (CPHI) 
Sittingbourne & Milton 

A. Leslie (CPHI) 
Slough 

Ald. F. S. G. Room, s.P. 

L. A. Stroud (CPHI) 
Smethwick 

Ald. F. W. Perry, J.P. 

Cllr. R. L. Pritchard 

W. L. Kay (CPHI) 
Solihull 

E. Vaughan (CPHI) 
Southall 

R. W. McDonald (CPHI) 
Southgate 

A. E. Gooday (CPHI) 
South Shields 

Ald. W. P. McAnany, J.P. 

Dr. I. D. Leitch (MOH) 
Southwark 

Cllr. H. E. Stillman 

G. Stubbs (PHI) 


ae 


Southwell R.D.C. 
Clir. W. Beardsley 
B. D. Hall (Sr. PHD) 
Southwick 
Dr. R. C. Barker, M.B.E. (MOH) 
Sowerby Bridge 
Cllr. G. A. Benbow, J.P., C.c. 
W. E. Foster (SPHI) 


‘Spenborough 


Ald. H. Siddle 

Dr. W. M. Douglas (MOH) 
Spennymoor. 

Cllr. J. Livett 

M. W. Swales (PHI) 
Stafford 

Ald. C. H. Merrey, J.P. 

Dr. W. D. H. McFarland (MOH) 
Staines 

Cllr. P. W. King 

J. Mullin (CPHI) 
Stalybridge 

Ald. J. Porter, J.P. 

J. Norris (CPHI) 
Standish-with-Langtree 

Cllr. E. Garner 

B. L. Parker (PHI) 
Stanley (Co. Durham) 

Cllr. Mrs. I. Jolley, s.p. 
Stanley (Yorks) 

Cllr. H. Elson 

D. Walker (CPHI) 
Staveley 

Cllr. F. A. Madin 

A. Murray (PHI) 
Stepney 

Cllr. E. W. Hill - 

Dr. F. R. O’Shiel (MOH) 
Stockport 

Clir. C. J. Doherty, J.P. 

Dr. J. Yule (MOH) 

F. Winder (CPHI) 
Stocksbridge 

Clir. P. Schofield 
Stockton-on-Tees 

E. Varley (CPHI) 
Stoke Newington 

Cllr. J. W. Cox 

Dr. S. King (MOH) 
Stoke-on-Trent 

Dr. J. S. Hamilton (MOH) ~ 

F. Colbert (CPHI) 
Stone 

W. A. Stocker (Additional PHI) 
Stone R.D.C. 

Cllr. L. Brewer 

B. K. Lovatt 
Stretford 

Ald. Dr. J. Robinson, J. P. 

Dr. W. Sharpe (MOH) 
Strood R.D.C. 

Cllr. F. E. Hughes 

G. Wilson (Sr. PHI) 
Sunderland 

Ald. J. Cohen, 0.B.E., J.P. 

Dr. J. Maclachlan (MOH) 


Sunderland R.D.C. 

Cllr. Mrs. I. Beaney 

W. Woods (Additional PHI) 
Surbiton 

H. J. Eldridge (CPHI) 
Surrey C.C. 

Cty. Ald. W. H. Glanville 

Dr. K. A. Soutar (Cty. M.O.) 
Sutton & Cheam 

Cllr. Mrs. D. Pettingell 

A. 8. Williams (CPHI) 
Sutton Coldfield 

Dr. J. R. Preston (Area MOH) 
Swadlincote 

Cllr. W. H. Whitehead 

D. H. Bradbury (Sr. PHI) 
Swansea 

Ald. D. F. Bevan 

Dr. E. B. Meyrick (MOH) 

D. F. Jones (CPHI) 


Thornbury R.D.C. 

Clir. L. W. Bosisto 
Tottenham 

Cllr. Mrs. F. E. Haynes 


Dr. G. Hamilton Hogben (MOH) 


Tredegar 

Cllr. J. B. McPherson 

O. Griffiths (PHI) 
Tunbridge Wells 

K. W. Willans (Sr. PHI) 
Twickenham 

Cllr. Mrs. M. B. Davies 

Dr. J. Maddison (MOH) 
Tyldesley 

Clir. J. Derbyshire, J.P. 

K. Hilton (Sr. PHI) 


Up Holland 
J. T. Iball (PHD 


Wakefield 

Clir. L. Boston 

Cllr. D. Hutchings 

Dr. C. G. K. Thompson (MOH) 

W. B. Twyford (CPHI) 
Wakefield R.D.C. 

Cllr. Mrs. A. P. Wightman 
Wallasey 

Cllr. B. T. Stroude 

A. Gilpin (CPHI) 
Wallsend 

Ald. J. A. McFadyen 

Dr. G. M. Cubie (MOH) 
Walsall 

Cllr. L. B. Parkes 

C. A. Stansbury (CPHI) 
Waitham Holy Cross 

W. H. Meynell (CPHI) 
Walthamstow 

Clir. Mrs. W. M. Palethorpe 

W. Richards (CPHI) 
Walton & Weybridge 

H. T. Card (CPHI) 
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Wandsworth 

Cllr. A. Cowie 

Dr. J. T. R. Lewis (MOH) 
Warrington 

Ald. D. Plinston, C.B.E., J.P. 

W. H. Molyneaux (CPHI) 
Warrington R.D.C. 

Cllr. C. L. Brimelow 

W. A. Morrison (CPHI) 
Warwick 

Cllr. Dr. Grene 

J. Bullock (PHI) 
Warwickshire C.C. 

Cty. Ald. W. L. Dingley 

K. L. Spence (Cty. HI) 
Washington 

Clir. Mrs. E. Tempest 
Watford 

K. Marsden (CPHI) 
Watford R.D.C. 

Cllr. W. F. Rich 

S. N. Grigg (CPHD 

P. R. Zealley 
Wednesfield 

Cllr. H. P. Fitzmaurice 

P. H. G. Grimmett (CPHD) 
Wellingborough 

Dr. P. X. Bermingham (MOH) 
Wellington (Salop) R.D.C. 

J. S. Fry (PHI) 
West Bromwich 

Cllr. J. T. Shingler 

S. Cayton (CPHI) 
West Hartlepool 

Cllr. F. W. Crisp 

R. Emerson (CPHI) 
West Lothian C.C. 

Dr. A. I. Maclardy 

Mrs. M. Tierney 
Westminster 

Clir. A. Sciver 

Dr. J. A. Struthers (MOH) 
Whiston R.D.C. 

Cllr. J. Wainwright 

H. Corscaddon (CPHI) 
Widnes 


Ald. Mrs. E. Hanley, M.B.E., J.P., C.C. 


D. M. Griffiths (CPHI) 
Wigan 

Cllr. J. Bowden 

Dr. J. H. Hilditch (MOH) 
Willenhall 

H. E. T. Lowbridge (CPHI) 
Willesden 

Ald. S. C. Piddington 

C. G. Rothwell (CPHI) 
Wimbledon 

Ald. T. H. Metcalf 

G. H. Cockell (SPHI) 
Wisbech 

D. Brook (Sr. PHI) 
Wolverhampton 

Cllr. Mrs. W. F. K. Reynolds 

F. Binns Hartley (CPH]) 


Wombwell 

Cllr. J. W. Mellor, 3.P 

J. Finney (CPHI) 

Wood Green 

Cllr. L. A. Vitoria 

F. James (PHI) 
Woolwich 

Clir. Mrs. J. E. Carroll 

Dr. T. Standring (MOH) 
Worksop R.D.C. 

Cllr. T. Dennis 

C. J. Phillips (Surveyor) 
Worsborough 

Cllr. F. Holling | 

G. E. Robinson (Asst. Clerk) 
Wortley R.D.C. 

Cllr. P. L. Grisdale 

L. Vickers (CPHI) 
Wrexham 

Clir. Dr. L. Wise 

Cllr. E. Davies 

A. McCartney (CPHI) 


Wrexham R.D.C. 
Cllr. J. Holker 
T. L. Williams (Clerk and Solicitor) — 

Wycombe R.D.C. 
Cllr. F. Hales 
J. P. Perry (CPHI) 


Yiewsley & West Drayton U.D.C. 
Cllr. H. Foord 
A. Makin (CPHI) 
York 
Cllr. Dr..S. S. Hart 
Clir. L. Spofforth 
Dr. C. B. Crane (MOH) 
N. Hancock (CPHI) 
Ystradgynlais R.D.C. 
Cllr. W. J. Evans 
W. E. Jones (PHI) 


LIST OF ASSOCIATIONS, ETC., REPRESENTED 
AND DELEGATES ATTENDING 


Ambuco Ltd. 
W. F. Morrison 
Appleby-Frodingham Steel Co. 
W. J. Calvert 
Atkins, W. S., & Partners 
J. Dobie 
J. P. Bowyer 


Belfast (Queen’s University), Department of 
Social and Preventive Medicine 
Dr. G. C. R. Carey 
BP Refinery (Kent) Ltd. 
D. W. Raymond 
BP Refinery (Llandarcy) Ltd. 
D. Cameron 
British Cast Iron Research Association 
F. M. Shaw. 
British Coal Utilisation Research Association 
Dr. R. Jackson 
E. M. Norcross 
E. Castle 
British Coke Research Association 
Dr. R. L. Cooper 
British Electrical Development Association 
T. E. Daniel 
J. I. Bernard 
British Iron and Steel Federation 
A. H. Wood 
Dr. T. P. Colclough 
British Medical Association 
Dr. C. Metcalfe Brown 
British Occupational Hygiene Society 
P. C. G. Isaac 
British Petroleum Co. Ltd. (Technical 
Services Branch, Markets Department) 
J. Tyers 
Dr. G. Whittingham 
iB; Lees 
C. F. J. Murray 
(See also overseas) 


British Petroleum Co. Ltd. (Research 
Centre) 
K. J. MacKenzie am fb 
M. E. How 


British Thomson-Houston Co. Ltd. 
J. A. S. Hilditch 
P. F. Griffin 
Dr. D. H. Grindell — 
R. W. Roper 


Cental Electricity Generating Board 
W. D. Bamford 
G. England 
A. J. Clarke 
D. S. Wilson 
H. V. Bartlett 
W. D. Jarvis 
P.: J: Corbett 
G. I. Early (E. Midlands Division) 
P. W. Lewis (Southern Division) 


Pe) 


P. H. Flatt (N.-West, Merseyside and 
N. Wales Region) 
C. J. Crawshaw (East, 
S.-East Region) 
H. J. Bennett (East, London and S.-East 
Region) 
E. J. Payton (East, London and S.-East 
Region) 
W. T. Bamford (East, 
S.-East Region) 
Central Electricity Research Laboratories 
W. G. Cummings 
Mrs. M. W. Redfearn 
D. H. Lucas 
Charrington, Gardner, Locket (London) Ltd. 
R. S. Hopper 
Chemical Construction (G.B.) Ltd. 
A. M. Hunter 
Coalite & Chemical Products Ltd. 
Cmdr. Colin Buist 
F. L. Waring 
J. H. Orr 
Coal Merchants’ Federation of Wales 
K. T. Diamond 
Coal Utilisation Council 
J. S. Williams 
W. C. Moss 
E. W. Wignall 
College of Fuel Technology 
A. Coe 
I. M. Coe 
E. Duke 
Combustion Engineering Association 
T. G. Edmondson 
J. R. Clarke 
Consett Iron Co. Ltd. 
Dr. J. T. Holliday 
Association of Consulting Engineers (Incor- 
porated) 
H. A. Sandiford 


London and 


London and 


Edwin Danks & Co. (Oldbury) Ltd. 
C. H. G. Hayward 
Department of Health for Scotland 
Dr RJ. Peters 
T. V. Hughson 
Dr. E. A. B. Birse 
Department of Scientific & Industrial 
Research 
A. R. Atherton 
Department of Scientific and Industrial 
Research, Warren Spring Laboratory 
Dr. S. R. Craxford 
Distillers Co. Ltd. 
H. A. Dyson 
E. Barnes 
Dorman, Long (Steel) Ltd. 
D. Jenney 


Drummond Patents Ltd. 
R. M. Drummond 
S. T. Drummond 
Dunedin Engineering Co. Ltd. 
M. Beatson 
Mrs. M. E. Brewster 


East Midlands Gas Board 
J. B. Leaman 
Eastern Gas Board 
C. A. Deas 
Electrical Association for Women 
Miss Hilda Wood 
Miss M. George 
Electricity Council 
G. Morley-Davies 
M. D. Stonehouse 
Esso Petroleum Co. Ltd. 
R. N. Angibault 
Dr. R. Shearn 
Esso Research Ltd. 
J. Stein 
Fertiliser Manufacturers Association Ltd. 
J. C. Pinder 
Ford Motor Company Ltd. 
J. J. Young 
Fullers’ Earth Union Ltd. 
E. D. Starmer 


Gas Council 
Miss M. A. Lovell Burgess 
J. O. Cooke 
S. Moppett 
L. W. Andrew 
R. F. Hayman 

General Electric Company Ltd. 
K. T. Heather 
R. F. Chapman 
A. L. Dandy 
H. C. Margrett 

James Gordon & Co. Ltd. 
Ralph Hussey 

Arthur Guinness, Son & Co. Ltd. 
R. Nicol 

G.W.B. Furnaces Ltd. 
T. Allen 
J. A. Tatem 


James Hodgkinson (Salford) Ltd. 
E. J. Macdonald 

Holiday Fellowship, The 
T. Robinson 

W. C. Holmes & Co. Ltd. 
A. J. M. Henshaw \ 
Dr. W. T. Cosby 

James Howden & Co. Ltd. 
G. Thomas 

Hurseal Limited 
A. C. Hazel 


Imperial Chemical Industries Ltd. (Metals 
Division) 
E. Mellor ; 
E. J. F. Clayton 


Imperial Smelting Corporation Ltd. 
A. MacTaggart 
R. W. Wakeley 

Institution of Electrical Engineers 
C. T. Melling 

Institution of Gas Engineers 
H. S. Cheetham 
Dr. F. J. Eaton 

Institution of Mechanical Engineers 
Capt. W. Gregson 

International Combustion (Holdings) Ltd. 
R. H. Gummer 


Keith Blackman Ltd. 
E. J. Brown 

King’s College, University of Durham 
P. C. G, Isaac 


Lancashire Dynamo Electronic Products Ltd. 
C. J. Teece 
A. D. Nuttall 

Lever Bros., Port Sunlight, Ltd. 
O. P. Thomas 

Lodge-Cottrell Ltd. 
C. Whitehead 
A. Jackson 
A. S. Walker 

London and Home Counties Clan: Air 
Advisory Council 
E. A. Taylor 

“H. G. Clinch 

London Electricity Board 

C. G. Moss 


Mancuna Engineering Ltd. 
R. A. Le Page 
Medical Research Council Group for 
Research on Atmospheric Pollution 
Dr. P. J. Lawther 
R. E. Waller 
B. T. Commins 
Dr. Maureen Henderson 
T. Nash 
Meteorological Office 
P. J. Meade 
B. C. V. Oddie 
C. J. Boyden 
Midlands Electricity Board 
C. Niel . 
Midlands Joint Advisory Clean Air Council 
J. E. B. Thompson 
Ministry of Health 
Dr. N. R. Beattie 
Dr. A. E. Martin 
Ministry of Health & Local Government for 
Northern Ireland 
K. H. Lynas 
Ministry of Housing & Local Government 
P. D. Coates 
Dr. J. S. Carter 
P. J. Harrop 
Dr. W. A. Damon 
Ministry of Housing and Local Government 
Welsh Office 
A. Owen 


Ministry of Power 
W.R. G. Bell 
J. C. Henly 
W. H. Twells 
Ministry of Transport & Civil Aviation 
R, A. Lovell 
Minnesota Mining and Manufacturing Co. 
G. E. Tyler 
Mirrlees Watson Co. Ltd. 
F. W. H. Watson 
Monsanto Chemicals Ltd. 
D. L. Newton 
Motor Manufacturers and Traders Ltd, 
Society of 
E. Woodbridge 
M.R.C. Group for Epidemiological Research 
on Respiratory Diseases (Air Pollution) 
Dr. Marjorie Clifton 
Miss W. Moulds 
National Carbonising Co. Ltd. 
E. D. G. Davies 
E. Sampson 
J. W. Marsh 
J. H. Rayner 
National Coal Board 
H. D. Greenwood 
W. T. Summers 
Dr. W. Idris Jones 
A. M. Wandless 
J. W. Hunt 
S. Weinberg 
F. B. Karthauser 
W. Randall 
H. R. Hodgson 
L. MacNaughton 
Dr. J. Bronowski 
N. Gee 
Dr. R. J. Morley 
R. B. Skevington (E. Midlands Division) 
_ A. W. Davis (S. Western Division) 
National Industrial Fuel Efficiency Service 
H. Hughes 
National Society for Clean Air—North 
West Division 
N. H. Bridge 
National Society for Clean Air—Scottish 
Division it, 28? 
N. P. Fraser 
Nature Conservancy 
Miss J. M. Laptain 
North Eastern Electricity Board 
E. Bates 
North Eastern Gas Board 
D. G. Wilson 
D. C. Henderson 
Northern Gas Board 
S. G. Watson 
W. Sutcliffe (Tyneside Division) 
North of Scotland Hydro-Electric Board 
J. B. Masson 
North Thames Gas Board 
DG Rosé 
F. E. Longhurst 
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North Western Gas Board 
J. W. Rodgers 
H. A. Price 
P. R. Dawson 
H. Kershaw 


Park Gate Iron & Steel Co. Ltd. 
J. R. Macaulay 
Peabody Ltd. 
F. S. Smith 
Pilkington Bros. Ltd. 
J. J. Whiteheart 
John E. Lamb 
Pollards’ Wood Research Station (Inst. of 
Cancer Res.) 
Dr. N. W. Goldblatt 
Mrs. J. Goldblatt 
Port of London Authority 
G. E. C. Townsend 
Prat-Daniels (Stroud) Ltd. 
H. W. Arkell 
Public Health Inspectors, Association of 
E. M. Birtwistle 


Royal Arsenal Co-operative Society (Political 
Purposes Committee) 
E. Furness 
J. W. Andrews 
Royal Meteorological Society 
Dr. R. S. Scorer 
Royal Sanitary Association of Scotland 
A. M. M. Connell 
Royal Society of Health 
Dr. A. Parker 


Science Museum 
G. B. L. Wilson 
Shell Chemical Co. Ltd. 
L. W. Jones 
I. D. Holland 
Shell International Petroleum Co. Ltd. 
A. D. Cooper 
Dr>-C._G, Hunter 
C. W. G. Martin 
Dr. R. H. Scott 
D. S. Longbottom 
Shell-Mex & B.P. Ltd. 
R. J. Bressey 
H. Hodgkinson 
F. Green 
Shell-Mex & B.P. Ltd. (Technical Dept.) 
W.S. Ault 
F. Draper 
Shell Refining Co. Ltd. 
A. W. W. Kirby 
Simon-Carves Ltd. 
T. Kennaway 
A. E. Taylor 
J. Spencer-Smith 
Sir John Cass College 
A. J. Lindsey 
South Eastern Electricity Board 
W. R. T. Skinner 
R. E. Gamlen 


South-Eastern Gas Board 
W. J. Candlin 
A. H. Hilliard 


J. D. C. Woodall f 


J. E. Davis 
Southern Electricity Board 
H. R. J. Baigent 
Southern Gas Board 
J. K. Wilkes 
W. A. Lloyd-Dodds 
South of Scotland Electricity Board 
J. W. Moule 
E. H. Jones 
G. A. Gordon 
Spencer-Bonecourt-Clarkson Ltd. 
F. D. Brand 
G. N. Critchley 
Steel Company of Wales Ltd. 
J. T. Davies 
P. R. Locke 
Steel, Peech & Tozer Ltd. 
W. J. Collins 
Stewarts & Lloyds Ltd. 
D. Bird 
R. C. Binley 
Sturtevant Engineering Co. Ltd. 
F. E. S. Wright 


Tees-Side Smoke Abatement Committee 


Clir. J. A. Brown 
Richard Thomas & Baldwins Ltd. 
A. Taylor 


Unilever Ltd. 
A. Wilson 
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Union Carbide Ltd. (Alloys Division) 
J. W. Lambert 
United Coke & Chemicals Co. Ltd. 
A. L. Curtis 
United Kingdom Atomic Energy Authority 
R. J. Sherwood 
United Steel Companies Ltd. 
F. A. Gray 
J. H. Flux 
University of Sheffield, Dept. of Fuel nant 
& Chem. Eng. 
Dr. G. Underwood 


Wales Gas Board 
A. W. Richards 
Warwickshire Clean Air Council: 
Dr. R. S. McElroy 
A. A. Crabtree 
W. H. Lewis 
Clir. F. B. J. Warr 
West Midlands Gas Board 
D. N. Maddocks 
Miss O. L. Humphries 
Women’s Advisory Council on Solid Fuel 
Mrs. D. M. Charlton 
Mrs. E. L. Greenwood 
Miss M. R. Schofield 
Cllr. Mrs. M. Headon (Welsh Regional 
Committee) 
Women’s Gas Federation 
Mrs. G. E. Evershed 
Miss J. Frith 
Woodall-Duckham Construction Ltd. 
W. T. Austen 


LIST OF OVERSEAS COUNTRIES REPRESENTED 
AND DELEGATES APPOINTED 


Australia 
D. C. Cooper, BP Trading Ltd. 
G. A. Lugg, Department of Supply 
Austria 
Dr. G. W. Dembinski, BP Trading Ltd. 
Johann Wiirger, City of Vienna 
Belgium 
N. H. Ahmeen, Société Belge de Ventila- 
tion SF 
E. Coucke, M.B.E., Fonds d’Etudes et de 
Recherches pour la Sécurité Routiére 
Dr. R. Delbruyere, Administration Com- 
munale de Bruxelles . 
Jacques Delcroix, Conseil National Contre 
la Pollution de I’ Air 
Noel Dubois, Association des Industriels 
de Belgique 
J. Ghion, Société Belge pe Ventilation 
'F 
Dr. Ghys, City of Antwerp 
Charles Guidee, Labofina 
P. Humbel, BP Belgium Société Anonyme 
Paul R. Permentier, Dep S.A. Ans-Liege 
D. Rondia, Centre Anticancereux pres 
ede Universite de Liege 
-C. de Wagter, BP Belgium Société 
Anonyme 
Canada 
Dr. Kingsley Kay, Dept. of National 
Health, Ottawa 
Dr. G. D. McQuade, Dept. of National 
Health and Welfare 
Czechoslovakia 
Miroslav Legner, Ministry of Power and 
Water Economy 
Ing. Josef Polacek, Ministry of Machinery 
_ Dr. K. Symon, Inter. Society of Bioclima- 
tology & Biometeorology 
Mudr. Jaroslav Verner, 
Health 
Denmark 
J. O. Buxell, World Health Organisation 
C. Hare, BP Olie Kompagniet A/S 
E. Klaebel, Federation of Danish Indus- 
tries 
H. Norgaard, Cinderkoks Information 
France 
A. P. Avy, Institut National de Recherche 
Chimique Appliquee 
Dr. Besson, Laboratoire d’Hygiene de la 
Ville de Paris 
P. de la Bruniére, Société Nationale des 
Pétroles d’ Aquitaine 
Monsieur Gaume, de 
France 
A. Guillermic, Société Francaise des 
Petroles BP 
Monsieur Jamouille, Société Francaise 
des Petroles BP 
Ing. Paul Lasserre, C.I.C.A.D. 


Ministry of 


Charbonnages 
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Monsieur Lhoste, Charbonnages de France 

G. Nerot, Institut Francais des Combusti- 
bles et de I’ Energie 

J. Pelletier, Laboratoire d’Hygiéne de la 
Ville de Paris 

Jacques Pradel, Commisariat a I’ Energie 
Atomique 

Yvan Queret, Gaz de France 

Dr. A. Roussel, Institut National 
ad Hygiene 

Monsieur Truffert, 
Santé Publique 

Ghana 
Dr. S. E. N. A. Otoo 
Federal Republic of Germany 

Dipl. Ing. W. Bachmaier, Technischer 
Uberwachungsverein Miinchen e.V. 

Dipl. Ing. A. Bachmair, Verein Deutscher 
Ingenieure . 

Dr. Ing. K. Baum, Chemical Construction 
(GB) Ltd. 

Herr Boeddecker Baubehorde, Hamburg 

Dr. Helmut Berge, Agrikulturchemisches 
Institut 

Dr. H. Bergerhoff, Regierungs- und Land- 
wirtshaftsrat 

Dr. K. Bisa, Inter. Society of Bioclimat- 
ology & Biometeorology 

Dipl. Ing. Egenolf, Ruhrkohlen-Beratung 
GmbH 


Ministere de la 


Dr. Med. K.-P. Faerber, Deutscher 
Stddtetag 

Dr. H. W. Glemser, German Municipal 
League 

Prof. W. Grinder, Verein Deutscher 
Ingenieure 


Dr. Theodor Griitter, Stadt Gelsenkirchen 

Dr. Ing. K. Guthmann, Verein Deutscher 
Eisenhiittenleute 

W. Hansen, BP Benzin und Petroleum AG. 

Dr. W. Hanstedt, Siedlungsverband Ruhr- 
kohlenbezirk 

Prof. Dr. H. O. Hettche, City of Hamburg 

Dr. A. Hoffmann, Institut des Ruhrgebiets 

Dipl. Ing. H. Hoffman, Daimler-Benz 
Aktiengesellschaft 

Hans Huelsmann, Gelsenkirchen 

Dr. W. Kelm, Deutscher Stadtetag 

Dr: A. Kettner, Institut fiir Wasser, 
Boden und Lufthygiene 

Dr. H. Kirste, Leiter der Landesanstalt 
fiir Bodennutzungsschutz des Landes 

Dr. O. R. Klimmer, University of Bonn 

Dr. W. Klug, Verein Deutscher Ingenieure 

Prof. Dr. Koschmieder, Verein Deutscher 
Ingenieure 

Dipl. Ing. J. Kramer, Verein Deutscher 
Ingenieure 

Dr. Clemens Kuhl, Arbeits- und Soviak 
ministerium 


Federal Republic of Germany (cont.) 
Dr. Langmann, Stadtverwaltung Miilheim- 
Ruhr 
Dr. H. Lent, Verein Deutscher Ingenieure 
Dr. Robert Meldau, Harsewinkel 
Dr. Med. H. Mothes, Chief of Public 
Health Administration, Cologne 
Prof. W. Neumann, University of Wiirz- 
burg 
Dr. Franz Oels, 
ministerium 
Dipl. Ing. H. Oels, Bundesministerium fiir 
Arbeit und Sozialordnung ; Bundesmini- 
sterium f. Erndhrung Landwirtshaft und 
Forsten 
Dr. Theodor Paul, Zentralverband der 
Deutschen Haus- und Grundbesitzer e.V. 
H. W. Ruhnke, Jnterparlamentarische 
Arbeitsgemeinschaft 
Dr. E. H. Schulz, Vereinigung d. 
Technischen Uberwachungs-Vereine e.V. 
Dr. Ing. K. Schwarz, Verein Deutscher 
Ingenieure 
G. Sprunk, Schuller KG. 
Dr. K. Trobisch, Farbwerke Hoechst AG. 
Prof. Weissner, Steinkohlenbergbauverein 
A. Wiegand, Stadtverwaltung Frankfurt 
am Main 
H. C. Wolff, BP Benzin und Petroleum AG. 
German Democratic Republic 
Prof. Dr. W. Ahrens, Institut fiir 
Technische Hygiene und Mikrobiologie 
Dr. Gerhard Bittersohl, Chemical Worker 
Union 
Dr. A. G. Brunewald, Chemical Worker 
Union 
Walter Krykon, Chemical Worker Union 
Prof. G. Wildfiihr, Karl-Marx-Universitdt 
Hong Kong 
E. C. Drown, Government of Hong Kong 
India 
Col. M. L. Ahuja, Indian High Commis- 
sion 
Ireland, Republic of 
E. E. Cox, Electricity Supply Board 
W. Cronin, Electricity Supply Board 
F. E. Dawson, Department of Health, 
Dublin 
Dx. P?Roche, 
Government 


Italy 

A. Ambroso, Marelli Aerotecnica 

G. Bernasconi, Marelli Aerotecnica 

Dott. V. Ceccarelli, Soc. Montecatini 

Prof. A. Giovanardi, Politecnico di Milano 

Prof. B. Paccagnella, University of 
Ferrara 

Prof. C. Padovani, Stazione Sperimentale 
per i Combustibili 

Prof. F. L. Petrilli, University of Genoa 


Arbeits- und Sozial- 


Department of Local 


Pilade Riello, Riello F. Illi Officine 
Fonderie 

Paolo Scabbia, Riello F. Ili Officine 
Fonderie 
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Mario Severini, ““Jtalia”’ SPA Raffineria 
oli Minerali 
Dr. Danilo Sordelli, Sicedison 


Japan 
Dr. Haruo Kawai, Sanitation Bureau, 
Amagasaki 
Dr. T. Kitagawa, Yokohama National 
University 
Dr. K. Meguro, Tokyo Met. Government 
Dre o¥ “Nose; ate Medical 
University 
Dr. H. Wada, Sanitation Bure, eau, Kone 
City Office 
Netherlands 


Ir. D. Adema, State Mines in Limburg 

J. P. D. van Banning, Municipality of 
Geleen 

Dr. A. F. P. H. Bloemen, Inspectorate of 
Mines, Heerlen 

L. J. Brasser, Research Inst. for Public 
Health Engineering T.N.O. 

Dr. J. C. Burg, Chief MOH, Nijmegen 

C. H. Buschman, Chemical Engineer 

es Elenbaas, Municipality of Amster- 

am 

Dr. H. de Graaf, Food Inspection 
Department, Rotterdam 

Dr. F. Hartogensis, Research Institute for 
Public Health Engineering T.N.O. 

A. H. M. Hermans, Municipality of 
Geleen 

K. R. Koopmans, Geneeskundige Dienst 
der Nederl. Steenkolenmijren 

M. M. Kwint, Burgomaster, Velsen 

Dr. A. L. Noordam, Municipality of 

Amsterdam 
H. J. van Ebbenhorst Tengbergen, 

State mines in Limburg 

Dr. J. W. Tesch, Public Health Depart- 
ment, Rotterdam 

Dr. Willems, State Mines in Limburg 

J. Zomers, Benzine en Petroleum Handel 
Maatschappij N.V. 


Ir. 


Nigeria 
Dr. O. A. Soboyejo, Federal Medical 
Dept., Nigeria 
Norway 


Dr. T. Iversen, City Health Department 
of Oslo 
Dr. W. Lindberg, University of Oslo 
J. Murer, Norsk Braendselolje A/S 
Pakistan 
M. A. Malik, Institute of Engineers 
Poland 
Prof. Dr. Jan Just, Ministry of Health, 
Warsaw 
Dr: J. > Kepski, 
Warsaw 
Singapore 
Jake Meng Tan 
South Africa 
E. Boden, Chief Scientific Liaison Opicer 
Cllr. F. E. Cheek, City of Durban 
R. J. Davies, Pretoria Portland Ce 
Co. Ltd. 


Ministry of Health, 


Southern Rhodesia 
H. J. Sutherby, Rhodesian Institute of 
_Engineers “ 


pain 

Dr. G. Clavero del Campo, Cuidad 
Universitaria 

Pablo Cartana, Municipality of Barcelona 

Luis Ipparraguirre, Ministerio de Indus- 
tria 

Dr. Mariano de Mingo, Ciudad Universi- 
taria 

Fernando Salvia, Municipality of Barce- 
lona 

Sweden 

Dr. Cyrill Brosset, Chalmers Tekniska 
Hogskola 

Dr. Lars Friberg, Karolinska Institutet 
and the National Institute of Public 
Health 

Sven Holm, Health Board of Malmé 

Dr. Ragnar Huss, Health Board of Malmé 

R. Karlsson, Public Health Department, 
Gothenburg 

Bengt Larsson, AB Svenska Flaktfabriken 

Einar Lindstrom, Stockholms  Stads 
Halsovardsndérdmnd 

C. E. Norberg, Svenska BP Oljeaktiebolag 

Dr. Hans Ronge, University of Lund 

Dr. R. Spaak, Public Health Department, 
Gothenburg 

Eric Svenning, Health Board of Malmé 
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Dr. Bertil Wedin, Swedish Research 
Institute of National Defence 
Switzerland 
W. Barth, BP Benzin and Petroleum A.G. 
O. Luescher, BP Benzin and Petroleum 
AG. 
Dr. Theodor Mueller, Public Health 
Service, Basel 
Dr. Otto Schaerer, Luwa A.G. 
U.S.A. 
John N. von Bergen, Air Pollution 
Control Association 
Ralph C. Graber, Department of Health, 
Education and Welfare 
Elmer R. Kaiser, New York University 
B. Linsky, Bay Area Air Pollution 
Control District 
Dr. N. A. Renzetti, 
Foundation 
Arthur C. Stern, Department of Health, 
Education and Welfare 
Howard P. Willet, Chemical Construction 
Corporation 
U.S.S.R. 
Prof. Rjazanov, Academy of Medical 
Sciences, Moscow. — 
V. Zhdanov, Deputy Minister of Public 
Health 
Yugoslavia 
Tatjana Boskovic, Institute of Hygiene, 
PR. Serbia 


Air Pollution 
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Di / — (Gratis to Members and Conference Delegates) 


New Smoke Densitometer and Alarm 
complies fully with British Standards 


The Clean Air Act of 1956 calls for limitation of the emission of dark 
smoke (No. 2 Ringelmann or darker). This new Lancashire Dynamo smoke 
densitometer and alarm is not only an economical alarm unit which wili 
ensure compliance with the Act but, by the addition of an indicator or 
recorder unit, it becomes a smoke densitometer for better combustion 
control and lower fuel costs. 


This equipment is the first of its kind to carry the British Standards 
Institution’s ‘““Kite Mark’’, which indicates independent certification 
of compliance with BS.2740/56 or, plus the appropriate indicating 
instrument, with BS.2811/57. 


Note these Features 
 ) WEATHERPROOF CAST IRON HEAD UNITS WITH STAINLESS STEEL FITTING AND EASY 
ACCESS FOR LENS CLEANING. 


e FULLY SERVO STABILISED LIGHT SOURCE PLUS “FAIL TO ALARM” CIRCUITS FOR 
CONSISTENT OPERATION. 


e FULL RANGE OF ACCESSORIES INCLUDING CHIMNEY AND FLUE FITMENTS, INDICATORS, 





RECORDERS, ALARM BELLS AND HORNS, LENS CLEANING BLOWERS, SPECIAL CABLING Calinrerion eineee by manual insertion o felieale 

AND MANY OTHERS. slide or, in lower illustration of head with re- 
mote standardising unit, by push button from 
main unit. 





Printed circuit in main unit and head for 
ruggedness. Head unit circuit easily removed 
without disturbing mounting of unit on stack. 





RUGELEY, STAFFORDSHIRE, ENGLAND 
Manufacturers of Britain’s widest range of industrial electronic equipment 





EQUIPMENT A Member of the Lancashire Dynamo Group 







Which system will solve your problem ? 
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As specialists in all kinds of dust collection and 
control plant, we are able to recommend the most 
suitable equipment for your particular conditions. 

Our experience in this field is backed by comprehensive 
laboratory facilities where your technical problems 

can be thoroughly investigated. Write or ’phone now 
for Publication No. 72/30 which outlines the various 













types of plants available 
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our resistance is low 


Electro-precipitation 
puts up very little resistance to gas flow. 
On Simon-Carves precipitators 
the pressure loss is usually about 0-25” w.g. 


With alternative methods it ranges from 4” to 14” w.g. 


WHAT DOES THIS MEAN IN HARD CASH? 
Consider 100,000 c.f.m. of gas for 10 years, 
each of 8,000 hours, 
with power at 1-2d. per KWh 


THIS IS WHAT EXTRA FAN POWER ALONE COSTS 


£1000’s 


10 20 30 40 30 60 70 80 90 100 110 


WET WASHERS 
FIBRE FILTER 
BAG FILTER 
VENTURI SCRUBBER 
MULTI-CYCLONE 


HIGH EFFICIENCY ELECTRO-PRECIPITATION BY 


Simon-Carves Ltd &© & 


STOCKPORT * ENGLAND 
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a man can breathe 





A man can breathe the industrial air and 
not fear the consequences today. The white 
plume of vapour from a tall factory 
chimney or a power station stack signals 
freedom — freedom to breathe air cleared 
of dust, grit and corrosive fumes. 
Simon-Carves plant for the recovery of 
sulphur from flue gases, for example, 
profitably reclaims a valuable raw material 
while extracting a dangerous 

atmospheric pollutant. 

Costly to install? Perhaps. But 

how do you count the cost of 


lives cut short by fog, or build- 

ings acid-etched into crumbling SULPHUR RECOVERY PLANT BY 

flakes of brick and stone, time 

lost, traffic stilled and industry 4S : C [. d mon 
stopped by man-made gloom? t 

Sulphur recovery from flue gas HLL ON- aArvVES : rel Yol¥] 


can be profitable to the operator 


and is beneficial to the STOCKPORT, ENGLAND 

community. Simon-Carves will 

readily explain the process. And in: Calcutta - Johannesburg - Sydney - Toronto 
S$C220 
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— COAL WITHOUT SMOKE 


keeps 
the air pure 
—and gives you more 


pure heat! 


VISIT REXCO ON STAND 
NO. 27 


NATIONAL CARBONISING CO. LTD. 
14 Woodhouse Road, Mansfield, Notts. 
* 
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Banking Facilities 
at the Exhibition 


All exhibitors and visitors to 
the National Society for Clean 
Air Exhibition are invited to 
make full use of the banking 
facilities we have made available 
at Seymour Hall. 


Our representatives at the 
exhibition will be pleased to 
give any help or information 
you may require. 


DISTRICT BANK 





LIMITED 
Head Office - SPRING GARDENS, MANCHESTER 2 
London City Office - - = 75 CORNMIELE, E:e3 


560 BRANCHES TOTAL ASSETS £279,000,000 








THE CLEAN AIR ACT 
HOW 


Fowermate. 


The Clean Air Act has now come into force. Now, no 
furnace or boiler may be operated or installed within a 
smoke control area unless it can be operated continu- 
ously without emitting smoke. If your firm is one of 
the hundreds who have installed Powermaster Packaged 
Oil-fired boilers you have nothing to worry about, for 
the Powermaster is completely smokeless in operation. 
If, however, like many others you are still operating an 
old-fashioned, uneconomical, smoke-emitting installa- 


tion you will, by law, have to take steps to modify it. 


POWERMASTER BOILERS ARE AT WORK IN SUCH WELL-KNOWN FIRMS 
AS BORG WARNER, KAYSER BONDOR, GLAXO LABORATORIES, COW & 
GATE, JOHN LEWIS LTD., AND MANY OTHERS 


STEAM COSTS GO DOWN WHERE POWERMASTER GOES IN 


G.W.B. FURNACES LIMITED 


Associated with Gibbons Bros. Ltd., and Wéild-Barfield Electric Furnaces Ltd. 


CAN HELP YOU 





The first British built Multi-pass fire-tube 
packaged boiler, the Powermaster, was in- 
troduced in 1954 and was an outstanding 
success from the start. One of its chief char- 
acteristics is completely smokeless operation. 
There is no smoke, no dirt, no soot, no ash 
removal. Available for oil, gas or combined 
gas/oil firing, the Powermaster has a thermal 
efficiency of over 80% even when running at 
less than full capacity. This means con- 
siderably reduced fuel costs. 

Installation is simplicity itself. The Power- 
master is delivered to your works ready for 
immediate connection. The Powermaster 
incorporates the Voriflow burner, one of the 
finest in the world, operating at the highest 
possible efficiency with a minimum of 
trouble. 

Powermaster Packaged Boilers are available 
in a range with 500-21,000 Ibs. steam per 


Boiler Division 
Telephone : Dudley 55455 (9 lines) 


Now is the time to consider 
the outstanding advantages of the 


POWERMASTER PACKAGED 
OIL-FIRED BOILER 


hour with pressures of up to 250 p.s.i. The 
simplest, cheapest and most efficient way of 
complying with the Clean Air Act is to install 
Powermaster boilers. Literature is available 
on request. 


RERSEEEREE ESE P SREB O EDO P OSAP AERA eee See 
LIN JJ H 


rE HERE’S WHAT THE 
=: OFFERS YOU:- rE 
= @ Takes up to 50% less space than HH 
rH conventional boiler unit ae 
rE @ Simpler installation rH 
HH @ Reduced fuel costs a 
rH @ Correct fuel/air ratio on all loads rH 
HH @ Over 80% efficiency - with the 
rE VORIFLOW oil burner = 
a @ Smokeless operation rH 
i @ Rapid start up of 
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Ciean heat with |) Cannon eae 


clean ... silent ... healthy heat... 


the AYGuiha@ —Britain’s Best 


















Room Heater ! 


S| |! HERE IS A DEFINITE 


ee Mie CONTRIBUTION TO 


Tek = CLEAN AIR—AND TO 
CONTEMPORARY 
COMFORT! 


= With the development of the 
Multyjet Convector and the GasMinder Automatic 
Room Heat Control, Cannon have made 


* continuous room heating by gas a 
with the a 
thoroughly economical proposition. More than that, 
GasMinder the GasMiser is designed to match modern 


trends, is colourful, and clean in design 


Automatic oe 
as well as in operation. 





Room Heat 


control 


Ideal for rapid heating of the 
average size room. High radiant efficiency 
with some convected heat. 






For further details, write to 
CANNON (GA) LTD., DEEPFIELDS, BILSTON, STAFFS. 
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Foreword 


By the President, 


Sir Hugh Beaver, K.B.E. 


HE programme of the Society’s International Clean Air 

Conference included in this Handbook shows very clearly 

the world-wide concern that prevails today about air 
pollution, while the Guide to the Exhibition illustrates the extent to 
which science and technology are contributing to the elucidation 
and solution of these problems. To bring together such a comprehen- 
sive conference and exhibition, through which we can both assess 
our present situation and look forward into the future, is ample 
justification for the celebration by the Society of its Diamond 
Jubilee, but it is equally justifiable on such an occasion for the 
Society to look back, not without pride, over its sixty years of effort 
and to pay tribute to those who made it all possible. 

Perhaps the most remarkable thing about this Diamond Jubilee 
is that a Society concerned exclusively with a problem that until 
recently has been of very restricted public interest, and which has 
always had to work with very limited support, should have kept 
itself in active being for so long a time. How it has carried on and 
made progress against all kinds of difficulty can be discerned from 
the brief history that is given in the following pages—it has been 
mainly because of the enthusiasm and determination of a quite 
small number of individuals. In acknowledging their services and 
recording some of the achievements the Society has to its credit we 
can underline and emphasize the work still to be done, assured as 
it now is of wider support both in our own and in many other 
countries, whose representatives we welcome here with appreciation 
and friendship. 





II 


THE SOCIETY’S STORY 
How the Society Began 


HE National Society for Clean Air can 

celebrate its Diamond Jubilee this year 
because, despite changes of name and an 
amalgamation, there is a lineal and unbroken 
descent from the Coal Smoke Abatement 
Society that was formed in London in 1899. 
The records we possess are not complete, and 
there had been some doubt as to whether 
1898 or 1899 was the actual year of birth. 
The facts are that the Society was conceived 
in December 1898, when a meeting was held 
and decided to establish a Society, and that 
in 1899 another meeting took place at which 
the Society was formally brought into being 
with the name it bore so honourably for the 
next thirty years. 

It is a pity that our records of those early 
days are not as full as they might be, and it 
would be particularly interesting to know the 
story of the precursor of the Society, the 
National Smoke Abatement Institution, 
formed as early as 1881 at a meeting in the 
Mansion House, which appears to have been 
attended very largely by titled people. (It isa 
sign of the way in which times have changed 
to note how all these early activities for clean 
air were strongly supported or patronized by 
members of the peerage.) ‘This meeting came 
about as the result of an exhibition held in 
South Kensington by the Kyrle Society and 
the National Health Society, which drew an 
attendance of 116,000, and engendered much 
enthusiasm for smoke abatement. This must, 
however, have been short-lived, for after a 
few years the Institution seems to have faded 
quietly away. 

In 1891 a Public Health (London) Act was 
passed, containing smoke nuisance provisions 
similar to those included for the rest of the 
country in the Public Health Act of 1875. It 
was the neglect of these powers that finally 
brought together the people who, at a 
meeting held at 6 Onslow Gardens, $.W.1, 
on 6th December 1808, decided to set up a 
Society. The Earl of Meath was in the 
Chair, and the main address was given by 
Sir William Richmond, a Royal Academi- 
cian, whom the Earl described as their new 
leader. Sir William’s speech, of which one 
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Sir William Richmond, R.A. 


President of the Coal Smoke Abatement Society from its 
formation in 1899 


press report survives, made it clear why the 
Society was being formed. There was an Act 
of Parliament to control industrial smoke, but 
(although the London County Council had 
done a little), it was largely a dead-letter 
because the evidence in any case had to be 
submitted to the court by the Vestries—the 
forerunners of the Borough Councils—which 
were apparently quite uninterested and would 
make no effort to obtain evidence with which 
to institute prosecutions. The main object of 
the Society, it seems, was to obtain the 
evidence, present it to the Vestries, and then 
prod them to make use of it. If this could be 
done, then Sir William was satisfied that “‘so 
far as smoke from factories is concerned, in a 


very short time London will be rid of their 
contribution to a very serious if not dangerous 
nuisance, and one that at the present time is 
growing with monstrous rapidity.” 

Sir William read two messages he had 
received, one from the niece of the aged and 
infirm John Ruskin—whom he called “that 
blessed leader in all things beautiful’’— 
which read: “I have to congratulate you 
from Mr. Ruskin for fighting this battle 
against the villain, smoke.” 

The other was from Sir John Brunner, one 
of the great industrialists of his age, who 
stated a truth that the new Society was to 
spend many years in driving home: 

‘““My experiences as a manufacturer 
proves to me that the evolution of black 
smoke can be stopped with profit, simply 
by taking care to burn the coal scientific- 
ally. For the rest, I congratulate you on 
having initiated this movement...” 

The resolution, which was unanimously 
carried by the meeting, was moved by Sir 
William Richmond and seconded by Lady 
Frederick Cavendish, and read as follows: 

“That a Society be formed, and a 
Committee appointed, to consider and 
report how best Vestries and other 


Municipal Bodies can be aided by 
Public support to enforce the clauses in 
the Public Health Acts which relate to 
Smoke Consumption.” 

The Committee met for the first time on 
10th January 1899, and it is fitting that the 
names of its members should be recorded in 
this Sixtieth Anniversary tribute. They were: 
The Duke of Westminster, Lord Ashcombe, 
Professor Thorpe, F.R.s., Viscount Midleton, 
Sir Arthur Wells, Owen Thomas, Sir Charles 
Cookson, Professor Mendola, F.r.s., The 
Hon. Rolle Russell, ‘hackeray lurner, 
Surgeon Lieut.-Col. Gazey, The Lord Robert 
Cecil, Lord Dunraven; Ihe Kt. Hon G, J. 
Shaw Lefevre, Dr. W. J. Collins, The Earl of 
Meath, Hi i --Boodle, IV. F. Cornish, ord 
Kelvin, Lord Welby, Sir William Richmond, 
Sir William Priestley, Sir Henry Thompson, 
Frederick WW; Verney and Wr ito. Des 
Voeux. 

The last. mamed, Dr, Des Veeux, was 
perhaps even then the mainspring of the 
movement, and when a meeting in 1899 
formally established the new body under the 
name of Coal Smoke Abatement Society he 
was elected as Hon. Treasurer, with Sir 
William Richmond as President. 


The Early Years 


During the next decade or so, led by its 
determined office-bearers and undeterred by 
the fact that the annual income seems never 
to have exceeded about £300, the young 
Society made striking progress. After a year 
or two, it was fortunate in securing the 
services, as a paid but part-time Secretary, of 
Lawrence Chubb. With Des Vceux he was to 
lead and influence the smoke abatement 
movement for many years, even though an 
increasing part of his time was to be occupied 
with other work. He was the first secretary to 
the National Trust, secretary to the Commons 
and Footpaths Preservation Society and, 
much later, to the National Playing Fields 
Association. Deservedly rewarded by a 
Knighthood in 1930, he maintained his 
connection with the Society as Hon. Advisory 
Secretary and ethen as tom. Treasurer, 
almost until his death in 1948. 

The new Society seems to have achieved a 
good reputation for itself quite quickly, and 
by 1902 we find a leading article in The 
Lancet saying: 


‘The Coal Smoke Abatement Society 
is a most useful institution which has not 
received anything like the attention 
which it deserves. Especially would we 
urge upon medical men that the work upon 
which this society is engaged is worthy of 
their support, for the part that is played 
in pathology by the murky atmosphere 
of London and other of our great cities 
can hardly be exaggerated. The Society 
needs subscribers and its justification in 
asking for them lies in its published 
work. A glance at the balance sheet of 
the Society, issued with the last annual 
report, shows that the small sum which 
has been placed by the public at the 
disposal of the executive has been most 
judiciously used. Unlike many other 
somewhat similar societies nothing has 
been wasted in the multiplication of 
direct or indirect advertisements, but 
the money has been spent in actual and 
valuable work, often of an arduous and 
delicate nature.” 
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Dr. Harold A. Des Veeux 

Hon. Treasurer, Coal Smoke Abatement Society, 1899- 

1929, President, National Smoke Abatement Society, 
1929-1942 

The Lancet itself notably assisted the Society 
by publishing in 1902, 1904 and 1906, the 
reports of the first important investigation 
undertaken by the Society—testing of domes- 
tic grates to determine their efficiencies and 
the degree to which smoke emission could be 
reduced. This work was carried out by Dr. 
Des Voeux and Mr. Bryan Donkin, and had 
the co-operation of the Royal Institute of 
British Architects and the Office of Works— 
the work was carried out in rooms in the new 
Government offices which are now _ the 
Ministry of Housing and Local Government. 
A considerable number of grates were tested, 
some showing that they produced much less 
smoke than others, but the hope of finding an 
open grate that would burn bituminous coal 
without smoke was never realized. 

The routine work of the Society was, 
however, to press for the law to be adminis- 
tered, and funds just made possible the 
employment of an Inspector of its own, a 


Mr. William Petty. In the year 1903 he 
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reported 2,000 observations which had led to 
1,278 complaints being forwarded to the 
local authorities. ‘Following these com- 
plaints’, says the report, “40 summonses 
were issued under the Acts, involving the 
offending firms in penalties and costs to the 
amount of £104 15s.”’ The report was able 
to refer to the harmonious relations which 
then existed with many authorities—some of 
which were now beginning to appoint their 
own Inspectors. In some cases observations 
were made by the Police (in Nottingham by 
the Police only), and in one town a policeman 
always accompanied an inspector in making 
observations. But as an example of the kind 
of work which still lay before the Society was 
mentioned the case of one authority in East 
London to which 572 complaints had been 
addressed without a single case being brought 
to court—although in two cases the nuisance 
was so scandalous that an adjoining borough 
had issued summonses on the report of its 
own officers and had obtained convictions. 

By 1905 the Society was able to hold, 
jointly with the Royal Sanitary Institute, a 
four-day smoke abatement conference and 
exhibition, under the presidency of another 
distinguished person, Sir Oliver Lodge. This 
was attended by representatives of some forty 
local authorities, a number of professional 
institutions and four universities. 

In 1906 another important investigation 
was carried out by the Society on gas stoves, 
“relating to their thermal efficiency and to 
hygienic consideration.’ These tests, con- 
ducted by Dr. Des Voeux and Dr. John S. 
Owens, not only indicated the relative 
efficiencies of different types of gas fire, but 
exploded the fallacies then prevalent (and 
even today not entirely dead) that gas 
heating “‘vitiated’”’ the air of the room or 
increased its carbon monoxide or carbon 
dioxide content. They also enabled some 
useful suggestion to be made for improve- 
ments in gas fire design. Once again the 
report was published in The Lancet (17th 
November 1906). 

In January to April 1907 the. Society 
inaugurated a movement which it has 
fostered and encouraged ever since—the 
training of boiler operators or stokers. As far 
as we know the first series of lectures ever to 
be held for this purpose were given under the 
auspices of the Society in that year at the 
Borough Polytechnic by W. H. Booth. 

An interesting and far-reaching develop- 
ment in the early part of 1910, when Dr. Des 


Voeux and Dr. Owens approached the 
Commissioners of the Lancet laboratory ‘‘in 
regard to making some experiments in the 
direction of estimating the matters deposited 
from London atmosphere at regular intervals 
over a period of a year at various stations in 
the metropolitam <area: A scheme. was 
eventually formulated and the first serious 
observations began in June 1910. A gauge 
was constructed for catching the deposit 
which is in all essentials exactly the same as 
the deposit gauge used today. Three sites 
were chosen in central London and one, for 
comparison, in Sutton, Surrey. The deposits 
were analyzed for soluble and_ insoluble 
matter, sulphates, ammonia, chlorides and 
lime, again very similar to present day 
practice. The total deposits for this first year 
of observations in tons per square mile are 
worth noting: 


Buckingham Gate, 8.W.1... 500 
Horseferry Road, S.W.1. 420 
Old Street, E.C. 650 
Sutton, Surrey 195 


The analyses were cried out in The 
Lancet’s laboratories, and the detailed report 
was published in the journal on 6th January 
1912. From this small beginning the observa- 
tions were continued and expanded, and the 
work was later passed over to the Meteorolo- 
gical Office, which continued to supervise 
and collate the records until 1926, when the 
Advisory Committee that had been set up 
became the Standing Conference of Co- 
operating Bodies, and the Department of 
Scientific and Industrial Research became 
responsible for the Government’s side of the 
work. 

In 1912 the Society organized an Inter- 
national Smoke Abatement Exhibition in the 
Agricultural Hall, London, an account of 
which has recently been published in 
Smokeless Air (Summer, 1959). In conjunction 
with the Exhibition a three-day conference 
was held, attended by about 150 delegates 
from some sixty local authorities, forty from 
various association, and sixteen from overseas 
—Holland, Germany, Sweden and _ the 
United States. The Hon. Secretary for the 
Conference was our Immediate Past Presi- 
dent, Dr. R. Lessing, c.B.z. A considerable 
number of papers was read and discussed, 
but the main interest of the conference to us 
today lies in the resolutions that were adopted 
calling for support for a Smoke Abatement 
Bill (drafted by the Smoke Abatement 
League in Manchester) to be introduced into 





Sir Lawrence Chubb 


Secretary of the Coal Smoke Abatement Society, 1g00- 
1929, Hon. Advisory Secretary, National Smoke 
Abatement Society, 1929-1943, and Hon. Treasurer, 


1943-1948 





W. Brownhill Smith 


President for many years of the Scottish Branch of the 
Smoke Abatement League and of the National Smoke 
Abatement Society. Member of the Glasgow City Council 


the House of Commons, and for a Royal 
Commission to investigate the problem. 
From these resolutions came the activities 
that led to the setting up of the Newton 
Committee on Smoke and Noxious Vapours 
Abatement, and eventually—after the serious 
set back caused by the 1914-18 war and its 
aftermath—the Public Health (Smoke Abate- 
ment) Act of 1926. 

While the Coal Smoke Abatement Society 
was concentrating its efforts in the London 
area the provinces were organizing, and 
smoke abatement societies were formed in 
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Leeds (with Professor Cohen, who carried out 
the classical experiments of the effects of 
pollution on vegetation), in Glasgow, under 
the leadership of W. Brownhill Smith, 
Manchester (where a Noxious Vapours 
Abatement Association had existed in the 
latter part of the nineteenth century), and in 
Sheffield. These groups held a conference in 
Sheffield in 1909, as a result of which a 
Smoke Abatement League of Great Britain 
was formed, with its headquarters in Man- 


Between 


The first world war halted progress in 
smoke abatement, and it was not until some 
years afterwards that it began, in a popular 
way, to move forward again. The Coal 
Smoke Abatement Society in London, and 
the League in Manchester, concentrated 





Will Melland 


Chairman and Hon. Treasurer, Smoke Abatement 

League and National Smoke Abatement Society, 1926- 

1934. Hon. Treasurer, 1934-1943. President, 1943- 

1945. Member for many years of the Manchester City 
Council 


their efforts first on supplying evidence to the 
revived Government Committee under Lord 
Newton, and then on seeking to strengthen 
(in the face of much opposition from indus- 
try), the Bill that was eventually, in 1926, to 
find its way to the Statute Book as the Public 
Health (Smoke Abatement) Act. Apart from 
this the centre of activity’ moved ‘from 
London to Manchester, where a_ revived 
League organized exhibitions and conferen- 


ces. ‘he Society in London had depended 


16 


chester. For a few years its Honorary 
Secretary was E. D. Simon, now Lord Simon 
of Wythenshawe. Among its other active 
members were Gordon Harvey, M.P., its 
President, J. W. Graham, Principal ~<of 
Dalton Hall, Manchester University, and 
Will Melland, a member of the Manchester 
City Council. It was a Bill and a memorial to 
the Government drafted by the League that 
was supported by the London conference in 
Lon. 


the wars 





Charles Gandy 


Barrister-at-Law, Manchester. Chairman of the National 
Smoke Abatement Society, 1934-1950. Originator of the 
Smokeless Zone principle 


entirely on individual subscriptions, and had 
turned its face resolutely against contribu- 
tions from industry or commerce. The 
League, on the other hand, made a drive for 
the support of local authorities and was 
prepared to receive help from any of the 
“vested interests’’—after making it plain that 
such support should not interfere in any wa 
with its independence. With Will Melland as 
its Chairman and Treasurer, the League 
began to make progress and in 1928 felt 
confident enough (despite a bank overdraft), 
and on the strength of promises of £50 a year 
from four individuals for three years, to 
engage a full-time secretary. Next year the 
League and the Society amalgamated to 
form the National Smoke Abatement Society, 
with headquarters in Manchester, and with 
Dr. Des Voeux as President, Will Melland as 
Chairman and Hon. Treasurer, Sir Lawrence 
Chubb as Hon. Advisory Secretary, and 
Arnold Marsh as General Secretary and 


Editor of the quarterly journal, now Smokeless 
Air, which had just been started. 

After the inaugural conference at Buxton 
in 1929, regular annual conferences began, 
and at that in Leicester in 1930, the Society 
was honoured for the first time with a civic 
welcome—to the especial gratification of Dr. 
Des Voeux, who had so often:in the earlier 
days been snubbed and even derided by the 
local authorities. 

Although the Society’s income grew only 
slowly its constant efforts began to put smoke 
abatement more and more upon the map, 
and in 1937, after a highly successful 
exhibition and conference in 1936 at the 
Science Museum, South Kensington, head- 
quarters were moved “back to London. 
Progress began to quicken most promisingly 
—until it was again severely set back by the 
war in 1939. 

‘ During the -decade, 1929 to 1939, the 
Society had to struggle against economic 
slump, a surplus of coal and unemployment 
in the mines, and then with national pre- 


Post 


Though activities were severely cut when 
the war began in 1939, the Society was kept 
together, and although for some years there 
were no meetings an attenuated Smokeless Air 
continued to be published without a break. 
Then, when “reconstruction” began to be 
discussed, and became something to which a 
war-weary country could look forward, the 
opportunity was taken to emphasize, in 
various ways, the importance of clean air in 
post-war planning. No new smoke, said the 
Society, need be permitted, either in industry 
or the home, in rebuilding after the war and 
in the vast new programme of new housing 
that would be necessary: provided that 
proper foresight and planning were accepted. 
Whe Seciety was the’ first (in 1042) “te 
advocate that new types of improved open 
grate, suitable for any smokeless fuel, 
should be installed in all new houses, and 
that smoke prevention should be an integral 
part of any fuel policy. Memoranda were 
submitted to the official committees that 
were set up to consider domestic and 
industrial fuel policies, and by now the case 
for smoke prevention was so well-known that 
the recommendations of these committees— 
Egerton, Simon and Ridley in particular— 
endorsed and gave official support to the 


occupation with the threat of war. But 
membership and influence increased, and 
new ideas were advanced and discussed— 
particularly the brilliant conception of the 
smokeless zone by Charles Gandy, the 
Manchester barrister who succeeded Melland 
as Chairman. Today, the smokeless zone, or 
smoke control area, is known everywhere and 
is an integral part of the Clean Air Act of 
1956. The idea of prior approval, to ensure 
that all new industrial plant would be 
smoke-free from the start, though familiar 
overseas, was new to this country and was 
first advocated by the Society. Also urged, 
for the first time, was the design and wider 
use of open fires suitable for coke or other 
smokeless fuels. In face of the opposition of 
the coal merchants (recently revised!) the 
Society more and more criticized the open 
coal fire as a major source of pollution, and 
became involved in controversies with them 
that in the long run did much to spread 
awareness and acceptance of the case for 
clean air. 


War 


programme advocated by the Society. Many 
opportunities were unfortunately lost, but 
before long the smokeless zone principle 
began to be accepted and one local authority 
after another included appropriate provisions 
in Private Acts. 

Because of this burgeoning of activity and 
interest, stimulated by the Society, there was 
in return a rapid growth in membership and 
support. A new constitution had to be 
devised and adopted; the annual conferences 
grew from a pre-war attendance level of 150 
or 200 to 300 or 400, and then on to over 
800; the number of affiliated local authorities 
were trebled, the circulation of Smokeless Air 
grew fivefold and Divisional Councils were 
established in most parts of the country. 

Among those who did much to shape the 
character and purpose of the Society in these 
decisive post-war years must be mentioned in 
particular Charles Gandy (until his untimely 
early death), and Sir Ernest Smith, who as 
Hon. Treasurer (after Sir Lawrence Chubb), 
skilfully increased the Society’s fund. A 
special word of appreciation must be written 
on Dr. R. Lessing, the only active link 
between today and the old Coal Smoke 
Abatement Society. President from 1956 to 
1958, and a member of the Beaver Com- 
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mittee, he was the Hon. Secretary of the 
Conference Committee for the International 
Exhibition in 1912, and is a member of the 
Committee that has organized this present 
Diamond Jubilee Conference. 





R. Lessing, C.B.E. 


Member of Committee of Coal Smoke Abatement Society, 

Hon. Secretary of Conference Committee, International 

Smoke Abatement Exhibition, 1912. Immediate Past- 

President, and member of Conference Committee for 

Jubilee Conference. Member of the Beaver Committee on 
Air Pollution 


This growth was in full swing when in 1952 
the great London smog, followed by the 
Beaver -‘Committee, focussed attention as 
never before on clean air, increasing the 
Society’s opportunities for further work far 


faster than the means to carry out (a 
situation which still prevails). To its gratifi- 
cation the recommendations of the Beaver 
Committee, and the Clean Air Act which 
followed, crystallized and brought into line 
with a new climate of opinion, the principles 
and programme advocated and discussed: by 
the Society. 

The introduction by the Government of a 
Clean Air Bill, based on the Committee’s 
report, came far sooner than would have 
been the case if there had not been the spur 
of the Private Member’s Bill introduced by 
Mr. Gerald Nabarro, m.pP., and withdrawn 
only when the Government undertook to 
take over and introduce their own Bill. Mr. 
Nabarro’s admirable enterprise in so acceler- 
ating progress in this way was made possible 
only through the Society’s backing and 
support. 

The new Act has further~ mereased» the 
Society’s opportunities and demands for its 
services in the fields of publicity, education 
and information. More recently it has 
changed its name, and its growing status has 
been reflected im its. imeorporation fas (4 
company limited by guarantee. 

Today the Society celebrates its Diamond 
Jubilee and can do so best by expressing its 
gratitude to the many individuals, only a few 
of whom it has been possible to mention here, 
who conceived, nurtured, and brought to 
maturity a body dedicated to the single cause 
of Clean Air. The Society certainly owes 
much to other organizations, but in the main 
it has been built up and given the standing it 
enjoys by individuals who had (and have) a 
burning desire to restore clean air to their 
country. 


The Future 


When the Clean Air Act was passed the 
Society received a few—but only a few— 
expressions of congratulation on what was 
regarded as a successful climax to its years of 
effort, coupled with the thought that it 
could now quietly fade away because it 
would have no more to do. But the Society 
and its more perspicacious friends were well 
aware that the new Act was simply the end 
of one phase, and the beginning of another, 
in the continuing campaign for clean air. 
That this was the case is now very clearly 
evident. ‘The Act has brought distant 
problems nearer and has created more, and 
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still more work, opportunities and responsi- 
bilities. 

This is not the place for a survey in detail 
of what the Society may, or should, do in the 
future, but two at least of its present-day 
functions are likely to be needed for many 
years to come. They may be summed up as 
Policy and Publicity, although of course they 
overlap and merge at many points. 

First, Policy—this stems from the Society’s 
unique position, which it has gradually 
achieved for itself, as the one independent 
centre for the promulgation of ideas and 
forum for discussion on all aspects of air 


pollution and clean air activity. With its 
conferences, publications, and _ divisional 
activities, the Society can continue and 
develop such work without great difficulty. 
It is essentially a continuation of the original 
work of the Society—to create policies and 
programmes and to make them known, 
accepted, and brought into being. 

Second, Publicity—this is the work which in 
certain aspects is relatively new and is now 
rapidly growing—publicity, education, the 
provision of information, library services, and 
so on, to all and every section of. the 
community, from the local authority and the 
industrialist to the technologist and research 
worker; from those who make and administer 
the law to the man in the street and the 
woman in the home who have to observe it. 
It is becoming necessary because of the 
far-reaching effects of the new Act upon all 
who live in urban areas, and it is work that, 
to be done effectively, must cost a great deal 
of money. Because of that the Society can so 
far only touch its fringes. 

It is work that should extend widely to the 
general public, in the form of mass publicity, 
and also along specialized lines to those who 
need technical and other information. It can 
also be extended by activities of which an 
excellent example is the present Diamond 
Jubilee Conference and Exhibition. In short, 
new fields of enterprise, all designed to 
promote clean air, lie open to the Society 
during the coming years. 





J. J. Matthews 


Chairman of Conference Committee, National Society for 
Clean Air since 1951; Hon. Secretary, South-East 
Division. Chief Public Health Inspector, Acton 


The present Conference, with its notable 
and gratifying response from overseas, sug- 
gests a third purpose for the Society’s future— 
to co-operate in, and perhaps, even, as the 
oldest organization of its kind in the world, 
to lead in promoting international co- 
operation and mutual assistance in the study 
and attack on a problem that concerns an 
increasing number of nations.—d.M. 





Stanley E. Cohen 


Hon. Treasurer, National Society for Clean Air. 

Proposed celebration of Diamond Jubilee by an 

International Conference. Member, and Vice-Chairman of 

Health Committee, Court of Common Council, City of 
London 





Arnold Marsh, O.B.E. 


General Secretary, Smoke Abatement League and 

National Smoke Abatement Society from 1928. Director 

and Secretary, National Society for Clean Air. Editor of 
*“Smokeless Atr’’ since its inception in 1929 
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National Society for Clean Air 


and 


National Smoke Abatement Society 
1920-1959 
Present and Past Officers, &c. 


President: Sir Hugh Beaver, k.B.£. 


Senior Vice-President: Sir Graham Sutton, 
K.B.E. 

Immediate Past-President: Dr. R. Les- 

Si, CBr. 


Past-Presidents: Dr. H. A. Des Vceux,* 
Will Melland,* Sir George Elliston,* 
Lord Simon of Wythenshawe, Dame Vera 
Laughton Matthews, p.B.E., Alderman 
Professor.f 15. ““lylecote, cp... “Sir 
Ernest Smith, c.B.E. (* Deceased ) 


Hon. Treasurer: Stanley E. Cohen, c.c. 


Past-Hon. Treasurers: Will Melland, Sir 
Lawrence Chubb, Six Ernest Smith 


Chairman of Council: Dr. J. 5. G. Burnett 
Past Chairmen of Council: Will Melland, 
Charles Gandy, 5. N. Duguid, j.p..~Dr. 
WAR: Martine, 0.8.5... 7T.D., £. J. Redstone 


Deputy Chairmen of Council: John Innes, 
Dre fk Burn 


Standing Counsel: W. R. Hornby Steer 


Vice-Presidents: Viscount Samuel, P.c. 
5. N. Duguid; j:.e,, Alderman Dr. "CX. 
Bence, Commander Colin Buist, M.v.o., 
H. G. Clinch, m.8.£., G. R. Farquharson, 
T. C. Finlayson, c.B.£., Councillor Eric 
Gibbons, Dr. Harold Hartley, c.B.£., John 
fnnes, Dr. J. Johnstone Jervis, Drak. eo: 
shee James. Law, Alex We iLee~ Dr. 


R. Martine, 0.B.E., T.D., Alderman 
IL oF Milton, 0.B.E., Alderman F. W. 
Perry; Jee:, F. aS Redstone, Allan W. 


Ritchie, M.B.E., Alderman F. J. Timmis, 


O.B.E. 


Chairmen of Committees: 
Conference: J. J. Matthews 


General Purposes and Finance: Dr. J. S. G. 
Burnett 

Parliamentary and Local Government: G. W. 
Farquharson 


Publicity: 1. Lewis, M.B.E. 
Techmeal<-Dr. 1. P. Colclouch, ¢.8.E. 


Hon. Solicitors: Messrs. Bell, Brodrick and 
Gray 


Hon. Auditors: Messrs. 
and Co. 


Bankers: The District Bank Ltd. 


Geo. Little, Sebire 





Divisional Councils : Chairmen and 
Secretaries 

Scottish: John Innes, Norman Fraser 

North West: S. N. Duguid, V. Hewitson 

North East: Alderman B. Young, G. W. Tate 


Yorkshire: A. G. Saword, James Goodfellow 


West Midlands: Clr. W. A. N. Jones, G. W. 
Farquharson 
East Midlands: G. A. Hiller, A. Wade, M.B.E£. 


South East ; Alderman C. H. Smith, 
J.J. Matthews 

South Wales and Monmouthshire : 
Hancock, A. J. Dalton 


O:B-E.; 


Alderman W. A. 
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Headquarters Staff: 


Director, Secretary and Editor: Arnold 
Marsh, O.B.E. 

Administrative Secretary and Exhibitions 
Officer: L. Nevard 

Information Officer and Librarian: H. C. 
I’. Kapps 

Accountant: Mrs. D. M. Wolfe 

Administrative Assistant: J. C. Mahoney 

Secretarial Assistants: Mrs. S. M. Burden, 
Miss M. Rawson, Miss J. Johnston, 
Miss B. Bull 


Invitation 


The Society invites the Membership of all who are interested 
in this International Conference or in the Exhibition. 
Membership is open to any individual, corporate body or 
local authority. 


Members receive the Society’s publications, participate in 
all its activities, including elections for office, and may call 
on the Society’s Publicity, Library and Information Services. 
Individual membership from 15s per annum. Corporate 
membership from 12 guineas; local authorities according 
to population. Sustaining Membership from {100 per 
annum. Associate membership at any subscription less 
than that for full membership. 


Ask at Information Office, Seymour Hall, for full details, 
or write to the Society’s offices: Palace Chambers, Bridge 
St, London, S.W.1. 


HOW TO REACH SEYMOUR HALL 





Bus Routes to: 


Oxford St and Marble Arch—6, 7a, 8, 
FD, 195 315,29 CO. ig 1S 7 200: 


Oe ee Ded ee WOMARYIEBONE SINS BAKER. 289, 291, 294 
WA RO NS\ Pe BAKERLOO € BRIT ALVS 3 9 niet 
EDG ees oy CRE pol: STN Wigmore St and Portman Square—5o2, 
















a ERO METROPOM eo} 










TON PL. 


CAR PARK 
CAR PARK 


GT CUMBER(AND PL 


. Cn ae 
JIG 


Bee eee yeh as oe 
Rear WA 
49 . Ce 

ve 










Oe) 
Marylebone Rd—18b, 27, 176 
Edgware Rd—6, 7s, 8, 15, 16, 36, 36a, 
260, 291, 2904 


Nearest Underground Stations: 


Marble Arch, Baker St, Edgware 
Road. 


Marylebone (Midland and Eastern 
Regions) 


Car Parks: 
Free Parking in Bryanston Square 
(Normally very crowded) 


Express Car Park, between George 
St and Portman Sq, 3s per day 


Oxford Street and Marble Arch are 
approximately 10 minutes walking 
distance 
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The Rt. Hon. the Lord Mayor of London 
Sir Harold Sydney Gillett, M.C. 


who will open the Conference and Exhibition 
at 10.30 a.m. on Tuesday, 20th October 


Openers of Sessions 





The Rt. Hon. Henry Brooke 
Minister of Housing and L ocal Government 


Chairman of the Clean Air Council 





The Rt. Hon. Derek Walker-Smith 
Minister of Health 





The Rt. Hon. Lord Mills 
Minister of Power 


Sir David Anderson 


Chairman of the Clean Air Council for 
Scotland 


‘S) 


} 


—~ 


The Mayor of St. Marylebone and Chairmen of Sessions 





Dr. J. S. G. Burnett 


Chairman, Session IT 


Chairman of the Executive Council 
The Mayor of St. Marylebone 


Councillor Lt.-Col. H. C. S. Thomson, 
O.B.E. 


who will welcome the Lord Mayor and 
Conference to the Metropolitan Borough 








Dr. T. P. Colclough, John Innes Dr. J. L. Burn 
C.B.E. Chairman, Session IV Chairman, Session V 
Chairman, Session ILI President, Scottish Division Deputy Chairman, Executive 
Chairman of the Society's and Deputy Chairman, Council 
Technical Committee Executive Council 
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Con feren ce Information 


OPENING OF SESSIONS 


All delegates are requested to take their seats 
before the time of opening for each session and 
prior to the entry of the Platform party. 


SESSIONAL PROCEDURE 


After the opening procedure as shown in the 
programme for Sessions II to VI the meeting will 
be open for questions and discussions related to 
the papers included in that session. There will be 
no discussion in Session I. Those wishing to 
participate in the discussions should complete and 
hand in one of the coloured Discussion Cards (if 
possible before the session begins). When called 
upon by the Chairman they should proceed to 
the microphone. Speeches may have to be limited 
in time, according to the number wishing to 
participate, and must not exceed any limit that 
may be given by the Chairman. 


On the Thursday afternoon, Session VI, there 
will be a final discussion in which delegates may 
speak on any Paper or on the conference in 
general. Written contributions to the discussions, 
from any delegate who is unable to speak during 
the sessions, will be accepted for inclusion in the 
final Proceedings. 


THE PAPERS 


A volume of preprints of the Papers to be dis- 
cussed will be sent without charge to all registered 
delegates. Additional copies for delegates, or for 
others, may be obtained at a price of £1 each, 
from either the Society’s office or during the 
Conference at the Bookstall. If any Papers are 
received too late for inclusion in the Preprints 
they will, if possible, be printed or duplicated 
separately and will be available at the Con- 
ference. 


PROCEEDINGS 


The Conference Papers, together with the 
Presidential and other Addresses, reports of 
discussions, etc., will be published in due course 
after the Conference. Speakers who wish their 
contributions to the discussions to be included in 
this volume should hand a copy of their remarks 
(in English) to a Steward during the Conference 
or send it to the Society’s offices as soon as possible 
afterwards. One copy of the Proceedings will be 
sent to all delegates who have subscribed for it. 
Additional copies can be purchased at 30s. each. 


DISCUSSIONS—LANGUAGE 


The Conference will be conducted in English. 
(It has not been possible to arrange for a simul- 
taneous translation service). Overseas delegates 
who wish to speak and who desire the assistance 
of an Interpreter should inquire beforehand at 
the Information Desk in the entrance hall. 


LIST OF DELEGATES 


Copies of a printed list of Delegates will be 
distributed at the Conference. Information about 
the conference addresses of delegates will be 
available from the Register of Delegates at the 
Information Desk in the entrance hall. To enable 
this Register to be as complete as possible all 
delegates are requested to fill in and hand to a 
Steward at the first session they attend, the 
Registration Card to be enclosed with this hand- 
book. 


BADGES 


All Delegates are requested to wear their Con- 
ference Badges during the sessions. A white badge 
indicates a United Kingdom delegate; those for 
Overseas delegates will be blue, with the name of 
their country added. Owing to the time needed 
to produce these badges, it is regretted that it may 
not be possible to supply them to delegates who 
registered after roth September. 


EXHIBITION 


With the exception of the Stands in the Con- 
ference Hall, which will be closed during sessions, 
the Exhibition will be open daily from 9.00 a.m. 
to 6.00 p.m. Entrance to the Exhibition is open 
and free to all members of the Society and to the 
general public, and members and delegates are 
asked to invite their friends and colleagues to 
visit it. 


FILM SHOWS 


The Film Shows, about which Delegates have 
received separate information, to be held each 
afternoon at 4.45 p.m. in the David Fisher Hall, 
Crawford Place, require a ticket of admission, 
Any delegates or others who have not asked for 
and received a ticket should inquire at the 
Information Desk. 
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LUNCHEON AND REFRESHMENT 
FACILITIES 


Seating for luncheons in Seymour Hall is 
limited and many delegates will wish to go out- 
side to restaurants in the area. The following list— 
by no means exhaustive—is intended as a guide 
to some of the more popular establishments in the 
locality. 


In Seymour Hall 


The Balcony Restaurant—Luncheons from 


12°45, tO12.00° p.m. 


The Bryanston Bar—Luncheons from 12.00 to 
2.30 p.m.; light refreshments from 11.30 
a.m. to 6.30 p.m. 


Hotels in the Area 


Bryanston Court, Great Cumberland Place; ‘The 
Cumberland, Marble Arch; Great Western, 
Paddington Station; ‘The Mostyn, Portman Street. 


Restaurants in the Edgware Road Area 


Lyons’ Corner House, Marble Arch; Chez 
Pierrot, Seymour Street; Fawcett Court Restaur- 
ant, Edgware Road; MHenry’s (Continental), 
junction of Nutford Place and Edgware Road; 
Mysore (Indian), Praed Street; Park West 
Restaurant, Edgeware Road; Parisien Grill, 
Edgware Road; New Great Indian Restaurant, 
Seymour Place; the Lotus House (Chinese), 


Edgware Road; the Continental Restaurant, 


Dudley Court, Edgware Road. 


Restaurants in Baker Street 


Dutch Oven, Harry Gold (Kosher), Ici Paris, 
Berkeley Court, Quality Inn, Chiltern. 


Restaurants in Oxford Street 


Lucullus (Polish) (opposite Selfridge’s); Sel- 
fridges. 


Public Houses Serving Lunch 


The Henry Finch, Crawford Place; 199 House, 
Edgware Road; The Crown, Edgware Road; 
The Globe, Marylebone Road; The King’s Arms, 
Edgeware Road; The Volunteer, Baker Street; 
The Westbourne Arms, junction of Eastbourne 
Terrace and Praed Street. 


CLOAKROOMS 


Ladies’ and gentlemen’s cloakroom facilities 
are available downstairs from the main entrance 
hall. (6d. charge for hats and coats, etc.). 


BANK 


Full banking facilities will be available to all 
attending the Conference or Exhibition, from the 
District Bank Ltd., at Stand 38 in the Seymour 
Place, (main) Entrance Hall. 





Six good reasons for 
choosing a 


CORY 
GRIT 


ARRESTER 


LOW cost 


HIGH efficiency, complying with the requirements 


1 
2 

of The Clean Air Act 
3 LOW pressure drop. 
4 


one plant in 24 hours 


5 COMPACT AND EASILY ADAPTABLE to any 
Fitted at top, base of stack or in 


site conditions. 
the ducting leading to it 


6 EASE OF MAINTENANCE. 
removable 


COMBUSTION EQUIPMENT LTD. 


Swiss Cottage 4462/3 © 


61 Belsize Lane, London, N.W.3 


NO FANS REQUIRED 
RAPID INSTALLATION - 3 have been fitted at 


All parts easily 
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The Godber Smoke Burner will do the following 


SMOKE BURNERS LTD 
130 Baslow Road, Totley Rise 
Sheffield 

Telephone: Chesterfie!d 2824 
Registered Office 

Park Foundry, 64 Park Road 
Chesterfield 


Remove all fear of complaints from the Smoke Inspector under the Clean Air Act. 
Give a working efficiency and a coal saving that will repay its costs in a few months. 


Work automatically with boiler draught without “‘ repair or renewal’’. 


The cost (including fitting) for a *Lancashire Boiler is 
well under £300 and we fit on a basis of *“‘no cure—no pay’’. 


* Can be fitted to handfired, automatic sprinkler or shovel stoker. 
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Suoiale the famocd 
IDEAL ‘Autocrat’ 





DOMESTIC BOILER 
















HIGH EFFICIENCY 


* 
ATTRACTIVE DESIGN 


* 
SOLID CONSTRUCTION 


* 
THERMOSTATIC CONTROL 


* 
WARMS THE KITCHEN 


* 
CLEAN IN OPERATION 





How can you have all the hot water you need? At the lowest price? The 
answer: install an Ideal Autocrat. This modern domestic boiler is un- 
believably economical. It burns clean inexpensive coke (or other solid 
smokeless fuels) and withits host of advanced features it reduces attention 
to a minimum. 

Running costs are cut by thermostatic control. And the Autocrat itself is 
wonderful value. The smaller No. 1 costs only £23! With its clean modern 
design, solid construction and excellent finish, the Ideal Autocrat is a fine 
compliment to your kitchen. 

With an Autocrat your kitchen is kept comfortably cosy. A gentle warmth 
given off by the smoke pipe and the top-plate in no way impairs the boiler’s 
efficiency as the heat is not taken from the waterway. 

And the Autocrat can help to warm your house too. If hot water demands 
are moderate the smaller model, the No. 1, will heat a radiator or towel 
rail. The larger No. 2A can heat up to three radiators as well as supplying 
hot water in abundance. Ideal domestic boilers without thermostatic 
control are available at lower prices. 


No. 1 ‘Autocrat’ £93 0 0 No. 2A ‘Autocrat’ £3/ 1 0 0 
with stoking tools Wun with stoking tools a Py 
Prices increased for Ireland, Channel Isles and Isle of Man 


For illustrated literature and address of local stockist write to:— 
IDEAL BOILERS & RADIATORS LIMITED - IDEAL WORKS .- HULL 
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THE INTERNATIONAL CLEAN AIR CONFERENCE 
1959 


Programme 


All Sessions to be held in the Seymour Hall, Seymour Place, London, W.1. 


Tuesday Morning, 20th October 
9:00 a.m. Exhibition and Information Office open. 
10.30 a.m. SESSION I 
Chairman: Sir Graham Sutton, F.R.S. 


Welcome by His Worshipful the Mayor of St. Marylebone, Councillor Lt.-Col. H. CG. S. 
‘Thomson, O.B.E. 


Opening of the Conference and Exhibition by the Rt. Hon. the Lord Mayor of London, Sir Harold 
Sydney Gillett, M.c. 


Address by Sir Graham Sutton, Senior Vice-President* 


12.00 approx. Adjournment 


Tuesday Afternoon, 20th October 
2.30 p.m. SESSION II 
Chairman: J. S. G. Burnett, M.D., D.P.H. 
NATIONAL AIR POLLUTION PROBLEMS, LEGISLATION, EDUCATION, ETC. 


Opening of the Session by the Minister of Housing and Local Government, the Rt. Hon. Henry 
Brooke. 


Presentation for discussion of the following Papers: 


Rapporteur: Professor A. B. Semple, v.R.D., M.D., D.P.H. (Medical Officer of Health, 
Liverpool) 


Opener : J. O. Buxell (World Health Organization) 


1. P. D. Coates: Air Pollution Legislation and Administration in Great Britain. 


2. C. Brosset, H. Ronge and R. Spaak: A Planned Investigation of Air Pollution in Gothenburg, 
Sweden. 


3. J. H. Carter: The Successful Anti-Smoke Programme of St. Louis, U.S.A. 
4. F.E. Dawson: Legislation and Administration in Small States (Eire). 


5. Federal Ministry of Labour, Germany: The Present Degree of Air Pollution and the Relevant 
Laws and Regulations in Force in the Federal Republic of Germany. 


K. Guthmann: Air Pollution Problems in the Federal Republic of West Germany. 
E. C. Halliday: The Development of Public Opinion on Air Pollution in South Africa. 
Institute of Public Health, Japan: Public Opinion and Education in Japan. 


O WD 


Institute of Public Health, Japan: Legislation in Japan. 


10. E. Leclerq: Some Activities in Belgium in the Field of Atmospheric Pollution During the Last Five 
Years. 


11. W. Lindberg: Atmospheric Pollution Problems in Norway. 


* It is regretted that, for health reasons, the President will be unable to be present and to give his Presidential. Address, as 
previously announced. Sir Graham Sutton, Senior Vice-President, has kindly agreed at short notice to act in his place. 
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12. A. Marsh: Public Opinion and Education for Clean Air in the United Kingdom. 

13. ‘IT. Miller: Investigation on Air Pollution in Basle 1957-1959 (Switzerland). 

14. J. Polacek: Clean Air in Czechoslovakia and Means for Improvement of Today’s Conditions. 

15. O. Schmidt: Parliamentary Initiative for the Prevention of Air Pollution in Germany. 

16. L. Schreibeis: Progress and the Future in Air Pollution in Allegheny County, U.S.A. 

17. K.Spurny and E. Lochmanova: Air Pollution Problems in Czechoslovakia. 

18. F. Tetzlaff and R. C. Graber: Air Pollution Legislation and Administration in the United States. 
18a. Y. Queret: The French Association for the Prevention of Air Pollution. 


4-30 p.m. approx. Close of Session. 


4-45 pem. Film Show at the David Fisher Hall, Crawford Place, (for ticket holders only). 


Wednesday Morning, 21st October 
10.00 a.m. SESSION III 
Chairman: T. P. Colclough, c.B.E., D.sc., D.MET. 


TECHNICAL CONTRIBUTIONS 
Opening of the Session by the Minister of Power, the Rt. Hon. Lord Mills, k.B.£. 
Presentation for discussion of the following Papers: 


Rapporteur: G. Nonhebel, B.A., F.R.I.C., M.I.GHEM.E., F.INST.F. 


Opener : W. C. Turner, M.D., B.S., M.R.c.s. (Medical Officer of Health, Poplar). 


19. G.H. Daniel: The Growth in World Fuel Consumption and its Threat to Clean Air (Great Britain). 

20. J. Bohm: Fly-ash Collection in Plant Using Second-Rate Fuel (Czechoslovakia). 

21. J. Bronowski: The Development of New Smokeless Fuels (Great Britain). 

22. R. L. Cooper: The Coking Industry: its Problems and its Contribution to Clean Air (Great 
Britain). 

23. R. Delbruyere: A Commended Solution to the Problem of Air Pollution (Belgium). 

24. S.N. Duguid: Education as an Aid to Industrial Smoke Elimination (Great Britain). 

25. Gas Council: Gas in Industry (Great Britain). 

26. K. Guthmann: Removal of Dust from Brown Fumes in Oxygen-blowing Steelworks (West- 
Germany). 

27. K.Guthmann: Technical Removal of Dust as Dealt with by the European Coal and Steel GCom- 
munity (West Germany). 

28. J. W. Jacquest: The Problems of Air Pollution by Diesel Road Vehicles (Great Britain). 

29. Kingsley Kay: Environmental Arsenic Contamination and Control in Smelting Operations 
(Canada). 

30. H. Kettner: Cheaper Cleaning Equipment for Air Pollution Control (West Germany). 

31. P. Lasserre: The Problem of Suppressing Dust and Gaseous Moisture at Emission Points in Relation 
to Air Pollution (Belgium). 

32. B. Lees: The Elimination of Acidic Smuts (Great Britain). 


33. G. Underwood, D. Watson, S$. G. McConnell and M. W. Thring: Fundamentals of Smoke Emission 
From Low Temperature Furnaces (Great Britain). 


34. S. Weinberg and W. Randall: Coal and Modern Equipment in Relation to Economy and Clean 
Air (Great Britain). 


12.30 p.m. approx. Adjournment. 
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Wednesday Afternoon, 21st October 
2.30 p.m. SESSION IV 


35: 


36. 
37- 


80; 


a9: 
40. 
Al. 
42. 
43- 
44. 
45: 


46. 
47: 
48. 
49. 


50. 


Chairman: John Innes 
OBSERVATION, INVESTIGATION AND MEASUREMENT OF AIR POLLUTION 


Opening of the Session by the Chairman of the Clean Air Council for Scotland, Sir David Anderson, 
PH.D., F.R.S.E. 


Presentation for Discussion of the following Papers: 
Rapporteur: E. T. Wilkins, PH.D., M.sc. (Department of Scientific and Industrial Research) 


Opener : Albert Parker, G8.k.,, Disc: 


H. Berge: International Problems Relating to the Control, Inspection and the Assessment of Air 
Pollution (West Germany) 

Dr. Besson and J. Pelletier: Atmospheric Pollution in the Paris Area (France). 

W. G. Cummings and M. W. Redfearn: The Measurement of Sulphur Dioxide in the Atmosphere 
Near Power Stations (Great Britain). 

A. Giovanardi, E. Grosse and E. de Fraja Frangipane: Researches on the Atmospheric Pollution 
of the City of Milan (Italy). 

D. H. Grindell: Monitoring Flue Dust Surface Area (Great Britain). 

E. C. Halliday: Research on Air Pollution in South Africa. 

H. O. Hettche: Contributions to the ‘““SSmog’’ Problem (West Germany). 

Institute of Public Health, Japan: Research and Investigation in Japan. 

K. R. Johnson: The Durban Cleaner Air Campaign (South Africa). 

H. Kirste: Need for Standardized Methods in Air Pollution Surveys (West Germany). 


‘Hz. Kirste: Dust Measurements to Determine the Sources of Emissions Damaging Crops (West 


Germany). 

D. H. Lucas: The Calculation of Sulphur Dioxide and Smoke Concentration from Domestic 
Sources in Cities (Great Britain). 

B. Paccagnella: The Investigation of Air Pollution in Padua During the Years 1955-1958 (Italy). 

L. Petrilli: Air Pollution in the City of Genoa (Italy). 

K. Schwarz: T. Gilbert and E. Ratzki: Research into Air Pollution in the City of Essen (West 
Germany). 

K. Spurny, M. Polydorova and J. Pixova: Determination of Particle Sizes in Industrial Aerosols 
of the City Air (Czechoslovakia). 


4-30 approx. Close of Session. 


4-45 pem. Film Show at the David Fisher Hall, Crawford Place (for ticket holders only). 


8.00 p.m. Reception at Guildhall by the Rt. Hon. the Lord Mayor of London (by invitation ticket 


only). 


Thursday Morning, 22nd October 
10.00 a.m. SESSION V 


Chairman: J. L. Burn, M.D., D.HY., D.P.H. 
RESEARCH AND INTERNATIONAL CO-OPERATION 
Opening of the Session by the Minister of Health, the Rt. Hon. Derek Walker-Smith, Tp., Q.c. 


Presentation for Discussion of the following Papers: 
Rapporteur: Dr. C. Forrester, F.R.I.C., F.INST.F., F.R.S.E., (Ministry of Power) 


Opener : 


51. J. O. Buxell: Some Conclusions on the Extent and Possibilities of Co-operation Research in 
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Europe on Air Contaminants (World Health Organization). 


52. 


53: 


M. Clifton, D. Kerridge, J. Pemberton, W. Moulds and J. K. Donoghue: Morbidity and Mortality 
from Bronchitis in Sheffield in Four Periods of Severe Air Pollution (Great Britain). 

Ellis F. Darley: Research on Damage to Vegetation from Air Pollution at the University of Cali- 
fornia (U.S.A.). 

R. Dickinson and D. E. Kimber: An Electro-Precipitator for the Assessment of Domestic Smoke 
(Great Britain). 


. R. Dickinson and D. E. Kimber: Some Measurements of the Smoke Emission from Domestic 


Appliances (Great Britain). 

Gas Council: The Emission of Oxides of Sulphur from Domestic Appliances (Great Britain). 

R. Harth and W. Seidl: Documentation of Air Pollution Requires International Co-operation 
(West Germany). i 

H. Heiman, A. C. Stern and R. A. Taft: Current Status of Air Pollution Research in the United 
States. 

P. C. G. Isaac: Some thoughts on International Co-operation in Air Pollution Research (Great 
Britain). 


. W. Kelm: Steps Taken by Local Authorities in the Federal Republic of Germany Towards Com- 


bating Air Pollution. 


. K. Lenhart and Dip. Ing. Thieme: Problems of Smoke Emission of Coal-Fired Single Stoves (West 


Germany). 
P. J. Meade: Inversions and Air Pollution (Great Britain). 
. Nose: Effects of Exposure to Air Pollution on Community Health (Japan). 
. Petrilli: Observations on the Relations Between Air Pollution and Public Health (Italy). 
E. Reif: Carcinogenesis by Atmospheric Pollution (U.S.A.). 
. 8. Scorer: The Photography of Air Pollution (Great Britain). 
. Spurr: The Penetration of Inversions by Hot Plumes (Great Britain). 
. E. Waller and B. T. Commins: Air Pollution in the City of London (Great Britain). 


. F. Wolf, H. L. von Hohenleiten and M. B. Gordon: The Use of Transparent Scale Models in 
the Design of Dust Collector and Gas Duct Systems for Coal-Burning Electric Generating 
Stations (U.S.A.). 


Gy ee ive 


12.30 p.m. approx. Adjournment. 


Thursday Afternoon, 22nd October 
2.30 p.m. SESSION VI 


Chairman: Stanley E. Cohen, c.c., F.R.S.H. 


FINAL DISCUSSION 
Reviews, by their respective Rapporteurs of Sessions II to V. 


Final Open Discussion. 


Concluding Address by T. C. Bailey (Immediate Past President, Institute of Fuel) 


Votes of Thanks. 


4.00 p.m. approx. Close of Session and of proceedings at Seymour Hall. 


Friday, 23rd October 


Visits, as detailed in programme sent to all delegates. 
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Every 
single 


industry... 


Every single industry in Britain, 
from farming to atomic energy, 
depends on steel. So everyone 
benefits from the efficiency and 
low prices of Britain’s go-ahead 


Steel Industry. 


THE BRITISH IRON AND STEEL FEDERATION 
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THE EXHIBITION 


The Exhibition will be open from 9 a.m. to 6 p.m. on Tuesday, Wednesday and Thursday, 
20th to 22nd October 1959. During Conference Sessions the Exhibits in the Conference Hall 
will be closed, and access to the Exhibits in Halls “‘A”’ and “‘B”’ as marked on the plan, will 


Stand No. 
24 


12 


20 and 
21 


be from the Bryanston Place entrance only. 


LIST AND DESCRIPTION OF EXHIBITS 


The information given in this list has been supplied by the Exhibitors and no responsibility 
Sor any of the statements or descriptions can be accepted by the National Society for Clean Air. 


THE BRITISH IRON AND STEEL FEDERATION, Steel House, Tothill 
Street, London, S.W.1 

The B.I.S.F. represents some 350 companies engaged in the manufacture and 
processing of iron and steel. 

In 1957 the industry produced 14-3 million tons of iron and 21-7 million tons of 
steel. Transportation, handling and stocking of raw materials for this scale of 
operations inevitably lead to some local air pollution. In addition, melting and 
rolling operations are carried out at high temperatures; considerable quantities of 
fuel are required, producing high velocity waste gases loaded with particulate 
matter. 

A clear distinction must be drawn between pollution from simple combustion 
processes and that from metallurgical operations. Because of increased fuel efficiency 
and changes in pattern of fuels used, the former no longer constitutes a serious 
nuisance at modern steel works. Metallurgical problems remain however and, for 
this reason, certain of the industry’s processes have been placed under the supervision 
and control of the Alkali Inspectorate, whose District Inspectors are particularly 
well situated for effective operation in steelmaking areas. 

Tremendous progress has been made. For instance, air pollution by dirty blast 
furnace gas represented a widespread nuisance some years ago, but the industry 
developed a technique for effectively cleaning the gas, and practically the whole 
daily production of 5,000,000,000 cubic feet is now made cleaner than ordinary air. 
Replacement cost of this cleaning plant is of the order of £20 million. 

All companies have been advised to appoint a technically trained person with 
responsibility for air pollution matters; the industry is making a co-ordinated 
approach through its Air and River Pollution Committee and research organization 
(B.I.S.R.A.), and is co-operating and consulting with other countries. 

What of the future ? One new feature is the application of oxygen to steelmaking, 
leading to problems which are under intense study. The industry’s aim in this, as 
in the problems already solved, is to be efficient and a good neighbour. 


BRITISH TRANSPORT COMMISSION, Publicity Division, 222 Marylebone 
Road, London, N.W.1 ; 

The British Transport Commission illustrates by means of photographs and models 
the aid which their Rail Modernization plan will give to air purification. 


CENTRAL ELECTRICITY GENERATING BOARD, Bankside House, 
Sumner Street, London, S.E.1 

The Central Electricity Generating Board’s exhibit features various items of 
equipment and experimental apparatus as applied to the study and control of 
power station chimney emissions. There will be on view an actual balloon as used 
in power station chimney plume tracking. 
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6 and 7 


CHEMICAL CONSTRUCTION (G.B.) LIMITED, 9 Henrietta Place, 
London, W.1 

Chemical Construction (G.B.) Limited known internationally as Chemico are 
exhibiting their range of scrubbers. 

Chemico gas scrubbers include the venturi scrubbers which are an effective and 
economical way to solve difficult scrubbing jobs such as the removal of sub-micron 
dust, fumes and mists. The P.A. Venturi principle of operation is shown by an 
animated panel. Also on view is the new S.F. Venturi which is especially suitable 
for the removal and elimination of hard-to-handle sticky solids from gases. This 
scrubber permits recycling of heavy slurries and recovery of concentrated process 
materials from gases. 

The application of the P.A. Venturi for cleaning blast furnace or similar gases 
is represented by a transparent working model permitting the operation to be 
observed, this model uses the later type of whirl vane separator developed for high 
de-entrainment efficiency on large scale units. 

For the less difficult problems, information and data are provided on the Cyclonic 
scrubber which is effective for the removal of dusts and liquid aerosols which are 
plus-micron in size or larger; also on problems requiring an absorption action such 
as the removal of obnoxious odours and low concentration of corrosive acid fumes. 

A new method of removing SO, from stack gases will be shown for the first time. 
Ammonia gas is added to stack gases forming ammonium-sulphur salts which are 
removed in an electrostatic precipitator. 


COAL UTILIZATION COUNCIL, 3 Upper Belgrave Street, London, S.W.1, 
and at Aberdeen, Birmingham, Bristol, Cambridge, Cardiff, Edinburgh, 
Glasgow, Leeds, Manchester, Newcastle upon Tyne, Nottingham, 
Plymouth, Reading and Tunbridge Wells 

The Coal Utilization Council is a non-commercial organization founded in 1932. 
It is concerned with promoting the efficient domestic use of all solid fuels. In existing 
or proposed smoke control areas the Council’s policy is aimed at the retention of 
the domestic market for solid fuel, either by the smokeless burning of coal, where 
this is possible—for example by means of mechanical stokers in blocks of flats, 
offices, etc.—or otherwise by the domestic use of smokeless solid fuels. 

The Memorandum on Smoke Control Areas, published by the Ministry of 
Housing and Local Government in connection with the Clean Air Act, quotes the 
C.U.C. as one of the organizations from which local authorities, contemplating the 
establishment of Smoke Control Areas, may obtain advice and assistance. 

The exhibit explains the ways in which the Council can be of service to Local 
Authorities that are setting up Smoke Control Areas, under the following headings: 

Publications : The various publications issued by the Council which are available 
to local authorities are displayed. These include the List of Approved Domestic 
Solid Fuel Appliances (published jointly with the Solid Smokeless Fuels Federation) 
from which solid fuel burning appliances for replacement in Smoke Control Areas 
must be chosen. 

Training Courses: ‘The Ministry of Housing and Local Government Memorandum 
on Smoke Control Areas says that local authorities should ensure that new solid 
fuel appliances have been correctly installed in accordance with the methods 
recommended by the Coal Utilization Council. 

The training courses which the Council holds for builders, appliance distributors, 
and which are available to public health inspectors and other local government 
officers are described. 

Exhibitions and Publicity: ‘The stand illustrates the various ways in which the 
Council with its manifold resources, is able to help local authorities in proposed 
Smoke Control Areas by means of exhibitions of various types, adapted to suit local 
conditions, advertising and leaflets. 

Technical Services: The technical services of the Council are available to any local 
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Extract from the catalogue 
of the International 
Exhibition organized by 
the Coal Smoke Abatement 
Society in 
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‘Coalite’ smokeless coal, 
the first successful smoke- 
less solid fue! to be 
marketed in Great Britain 
is still the leader in its 
field. Economic, highly 
efficient, “‘Coalite’ is the 
ideal fuel for all domestic 
fires. 
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g and see 4 live 


Come alon yourself. 


‘Coalite’ fire for 


COALITE & CHEMICAL PRODUCTS LTD., CHESTERFIELD, DERBYSHIRE 
38 
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authority in connection with the domestic use of solid fuel in Smoke Control Areas, 
and technical officers of the Council will be on duty on the stand. 


COALITE AND CHEMICAL PRODUCTS LIMITED, P.O. Box No. 21, 
Chesterfield, Derbyshire 

Coalite and Chemical Products Limited, the producers of the popular ‘“‘Coalite”’ 
Smokeless Coal welcome friends both old and new. 

A live {Coalite” fire can be seen on the stand. Large “‘Coalite’” is the ideal 
smokeless fuel for every type of domestic grate, old or new, and openable or 
closeable stoves. Cooker “‘Coalite’’, a smaller size, is equally suitable for cookers, 
openable or closeable stoves and hot water boilers. 

‘“‘Coalite’’, which is very reactive, will laze or blaze according to requirements. 
It may be allowed to laze throughout the night or on other occasions when not 
required but will draw up to a cheerful blaze immediately the air regulator is 
opened. 

““Coalite” is readily ignited in the ordinary way with paper and sticks, fire lighter 
or gas poker and burns cheerfully with flame giving radiant heat, maximum 
comfort and economy. 

““Coalite” is equally as suitable as best house coal for the open fire and can be 
obtained from all leading coal merchants. 

Prices vary throughout the country according to the geographical position in 
relation to the works and carriage charges that are involved. It is sometimes said 
that ‘“‘Coalite” is expensive and whilst it may be true when this is considered 
initially in terms of shillings per hundredweight, the important point is that one 
buys by weight and consumes by volume. As “‘Coalite’’, all of which burns away 
without risk of flying pieces, is of greater volume than coal, it is cheapest in the 
long run. 

It is most important to note that “‘Coalite” will burn satisfactorily in any type of 
grate or appliance without the expense of alteration. 


THE COLLEGE OF FUEL TECHNOLOGY, Highgate, N.6 (The Clean Air 
Information Service) 

Supposing a local authority was to appoint a professionally qualified staff of 
scientists, engineers and fuel technologists with the experience needed effectively to 
tackle the amazing variety of scientific, engineering and fuel burning problems with 
which the implementation of the Clean Air Act is beset. Such an authority would 
have a staff closely akin to the staff and instructors of The College of Fuel ‘Technology, 
the majority of whom also have the further qualification that they are actually 
concerned professionally with these specific problems within industry. 

The tutorial staff and instructors of the College include: 

Doctors of Science 

A Chemical Engineer 

Research workers engaged on fuel problems 

A Civil Engineer 

Mechanical Engineers 

Fuel ‘Technologists and Plant Engineers 

This body of men and experience lies behind the Clean Air Information Service, 
and because this is so, and the College is a non-profit making foundation with the 
necessary establishment, any local authority may be served by this organization for 
an annual contribution which is a fraction of the wages of a dustman. 

The service operates through codes of practice which provide routines by which 
local Clean Air Information Services can draw freely upon the services of this 
“backroom” staff. And in order that this shall remain so, questionnaires and 
information sheets provided for local use are overprinted with ““The Public Health 
Department” of the appropriate borough. 

The display is designed to show how this service operates and the ways in which 
it can benefit local authorities participating in it. 
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EDWIN DANKS & COMPANY (CLDBURY) LIMITED, Oldbury, near 
Birmingham 

With nearly a century of service to industry in progressive boiler construction, 
Edwin Danks of Oldbury are happy to be associated with the Diamond Jubilee of 
the National Society for Clean Air. During the past hundred years Edwin Danks 
have initiated many of the advances in industrial steam-raising efficiency; not least, 
in the development of the Oldbury Chain Grate Stoker and the new “‘Airspin” 
Rotary Cup Oil Burner, two major contributors to efficient combustion and the 
cause of clean air. 

Some fourteen years before the passing of the Clean Air Act, the universally 
known Oldbury Stoker, the first successful chain grate unit for shell boilers, proved 
its ability to burn the widest range of solid fuels, graded and ungraded, efficiently 
and smokelessly. Today, in nearly 6,000 installations the Oldbury Stoker burns 
almost every type of solid fuel to comply with the strictest requirements of the Act 
—Ringelmann 0, in fact—and maintains full boiler makers’ ratings. 

Edwin Danks “‘Airspin” Rotary Cup Oil Burner, also specifically designed for 
shell type boilers, is of extremely simple design. This very modern product of the 
Edwin Danks Combustion Division provides optimum efficiency in atomization, 
easy maintenance, high availability, and, of course, effective, smokeless combustion. 
It is supplied semi or fully automatic or hand controlled. 

The burner exhibited is the fully automatic type, suitable for burning all grades 
of industrial fuel oil. 


DISTRICT BANK LIMITED, Head Office: Spring Gardens, Manchester 2 


DRUMMOND PATENTS LIMITED, 5 Great Winchester Street, London 
Wall, London, E.C.2 

A working model of a Drummond Washer Filter shows the fan, eden is the only 
moving part, drawing air through the washer and creating a double wave and 
heavy spray. The air undergoes a very intense scrubbing, although there is no great 
increase in humidity. Large and small particles are trapped in the water and 
gradually settle to the bottom if they are heavier than water, or are bled off if 
they are lighter than water. The filter is therefore always working in the same 
condition and the air through-put remains the same. 

The principle has been used for over twenty years in dealing with dust and fumes 
from boilers, furnaces, cupolas, convertors, coke and coal handling, shot blasting, 
foundries, grinding, polishing plating and both paint manufacture and spray 
painting. It has been made in sizes up to 125,000 cu. ft. per min., catching up to 
6 tons of dust per day. 


35 and DUNEDIN ENGINEERING CO. LTD., 73-75 Mortimer Street, London, W.1 
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The new Dunedin System for direct application to running diesel engines has been 
developed to fulfil an ideal long recognized by diesel engineers. 

Among its advantages and functions is ability in service to ensure the elimination 
of diesel engine smoke. 

Irrespective of the type of diesel engine, whether mobile or stationary, be it low, 
medium or high speed, the Dunedin principle is one which can effectively be 
introduced either for workshop or field service, its easy portability being a handy 
feature. 

In practice, the Dunedin System has revealed that when diesel engines which 
emit black smoke are tested, the injection pressure is invariably from 15 to 30 
atmospheres low. When this condition is corrected and the injectors are properly 
balanced to the fuel pump as the Dunedin System ensures, the smoke in go per 
cent. of cases is eliminated. The exceptions to this are when the cause is excessive 
over-calibration of the fuel pump but, even so, very considerable reduction of 
smoke can be effected. 

The instruments which form the basis of this new maintenance technique are 
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Consult Edwin Danks at Oldbury, 
on all combustion problems. 
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A Comprehensive 
Steam-Raising Service from 
EDWIN DANKS 
COMBUSTION DIVISION 


Edwin Danks Modern Economic Boilers 
(High Velocity Double Pass, Treble Pass, 
Thermal Storage and Wet Back) fired by 
the new ‘Airspin® Turbine-Driven 

Rotary Cup Oil Burner or the 

universally known Oldbury Chain 

Grate Stoker. 

Edwin Danks New ‘Airspin’ Oil 

Burner and the Oldbury Stoker were 
specifically designed for shell-type boilers. 


Both guarantee smokeless operation to 
comply fully with the Clean Air Act. 


OLDBURY, NEAR BIRMINGHAM 
TEL: BROADWELL 2531 
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of visible or invisible pollution. 
Electricity— for health’s sake! 


TE Come and see how Electricity 
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Electrical Development Association, 
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simple to understand, easy to apply and to read, no special training being necessary, 
no complicated adjustments are required and personal judgement is eliminated. 

Their use provides not only a certain remedy for the main causes of excessive 
smoke but, in addition, establish increased b.h.p. and reduced fuel consumption, 
together with considerable time saved in the process. 

The following represent the complete range of equipment concerned: 

Injectester. Checks and adjusts injectors, and tests delivery valve seats and plungers 
under operating conditions of temperature, pressure, volume and fuel, resulting in 
perfect balance between injector and fuel pump. 

Diestester. Records engine compression in medium and high speed engines at 
running speed. The ideal complement to the Injectester. 

Injectometer. Carries out all tests applicable to the Injectester except plunger test. 

Diesindicator. Registers peak and initial firing pressures of low, medium and high 
speed engines wherever there is access to the combustion chamber. Operates for 
75-100 separate tests without need for cleaning or other maintenance. 


ELECTRICAL DEVELOPMENT ASSOCIATION, 2 Savoy Hill, London, 
W.C.2 

This exhibit features displays which illustrate the tremendous contribution electricity 
is making towards the achievement of clearer skies and healthier Britain. 

Visitors to the stand will see how electricity, made even more plentiful by the 
advent of nuclear energy, provides clean low cost light, heat and power for homes 
and factories and how older buildings can be brought up to date with specially 
designed electrical apparatus. Of special interest to those concerned with the design 
and development of new buildings is the section which shows how electric under 
floor heating combines the advantages of low installation costs with efficiency and 
economy in operation. 

#,.D.A. publications, including “Nuclear Power to Clear the Air”, “The Clean 
Air Act and You”’ and the synopsis of the film ““The Future is Electric’’, are freely 
available from the E.D.A. exhibit where a friendly and experienced staff is ready 
to advise on equipment and answer questions relating to electrical installations 
elegible for grants under the Clean Air Act. 


THE GAS COUNCIL, 1 Grosvenor Place, London, S.W.1 

During its 150 years’ history, the gas industry has made a substantial contribution 
to the ideal of clean air by producing on an ever-increasing scale the two smokeless 
fuels, gas and coke, and by offering, freely, technical advice on their most efficient 
use in home and factory. Today, the industry is one of the most active workers in the 
drive to achieve the objects of the Clean Air Act. 

Replacing smoky fires. It is well-known, of course, that the domestic chimney is 
responsible for nearly half of the smoke that is daily poured into the air. Visitors to 
the Gas Council’s stand will, therefore, be specially interested to see how easily and 
efficiently old-fashioned fireplaces originally designed to burn smoky coal, can be 
replaced by modern approved gas or coke-burning appliances which combine both 
convected and radiant heat, and so ensure greater comfort and economy, as well as 
cleaner air. But the clean, smoke-free efficiency of gas make it by far the best fuel 
to use for all essential domestic fuel services: cooking, water heating, refrigeration 
and home laundering. Gas looks after family comfort and well-being as no other 
fuel can. 

Gas in shop and factory. Gas is equally useful in shop and factory, especially now 
that the provisions of the Clean Air Act affecting the control of dark smoke are 
binding. Gas is used in over 4,000 industrial processes where flexibility and accurate 
control of temperature are essential. It is also invaluable for space heating and water 
heating on a large scale. Coke is an economical alternative fuel for this purpose. 

Gas and coke between them put paid to “Guilty Chimneys’”’! 
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Stand No. 
10 and THE GENERAL ELECTRIC COMPANY, Magnet House, Kingsway, 
11 London, W.C.2 
Many recent introductions in space heating equipment are featured. These include 
the latest addition to the popular range of Nightstor heaters, the 1 kW low level 
model. 

Shown for the first time are the G.E.C. 14 kW and 3 kW, twin-zone radiant 
heaters which can be adjusted easily to either narrow or broad beam positions for 
localized or dispersed heating. A new to kW low level fan heater is shown in 
addition to the well-known 3 kW wall and floor mounting heaters. 

Examples of the recently introduced hot water circulators for use with central 
heating systems, available in loadings from 12 kW to 108 kW, are shown as well as 
a fifty-gallon storage water heater. All the equipment complies with the requirements 
of the Clean Air Act. 

Other industrial equipment includes a working example of the Company’s latest 
smoke density recording equipment. A visible light beam is projected across the 
path of the flue gases in the stack, and variation in luminous intensity owing to 
smoke density is measured by a photo-electric cell and associated amplifier. ‘he loss 
in transmission of light through the gases is displayed as “‘percentage obscuration” 
on suitable recording devices. ‘The highly accurate apparatus consists of: projector, 
receiver and control box, along with a wide choice of recording and indicating units. 

Fires and heating appliances for the home include the Cosyglo fire. The design 
of the reflector is exclusive to G.E.C. and really does give all-round warmth. 


13. JAMES GORDON & CO. LTD., Dalston Gardens, Stanmore, Middlesex 
A selection of boiler efficiency instruments from the complete range of instrumenta- 
tion and automatic control offered by Gordons and which is suitable for any type 
or size of boiler plant. 

The instruments displayed will include the Mono chemical type CO, Recorder 
and Mono Portable CO, Tester, the Elliott thermal conductivity type CO, analyser 
with indicators and recorder, steam meters, temperature indicators and recorders, 
and the new Konitest dust metering equipment for measuring the dust burden of 
boiler exit gases and industrial atmospheres. 


33. W.C. HOLMES & CO. LTD., 
Turnbridge, Huddersfield 
Holmes-Schneible Multi-Wash System 

The Holmes-Schneible Multi-Wash System is applicable to a wide range of dust 
collection and control problems involving liquid and solid particles. The multi-wash 
collector has many advantages over other types of collectors—it has an extremely 
high efficiency (of the order of 99 per cent. for all particles above 3-4 microns); it 
has a lower pressure drop than many other types of wet washers, and an absence of 
circuit restrictions which might cause blockages. 

Built into the multi-wash collector are three established methods of dust collection: 
1. The tangential entry of the gases into the circular base of the collector utilizes 

centrifugal force to throw out the heavier particles. 

2. The dust particles are bombarded by a fine divided self-induced water spray. 
3. The dirty gases pass over large wetted areas. 

Each multi-wash collector consists of a varying number of impingement or washing 
stages depending on the efficiency required. Each impingement stage consists of a 
number of mild steel turbine-like blades welded to a shallow cone. These impinge- 
ment stages are arranged within the collector, the lower portion of which is formed 
into a conical hopper to drain off the mixture of water and dust. 

The dust-laden air enters the collector tangentially immediately above the coned 
portion and travels upwards with a spiral motion through each impingement stage 
until it reaches the clean air outlet at the top of the collector. The water is admitted 
through an open bore pipe, at no head pressure, and forms a water curtain at each 
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impingement stage. On meeting the air current, the water is broken up into a fine 
spray which impinges on the particles of dust causing them to be directed towards 
the periphery of the collector and subsequently washed downwards towards the 
sludge drain. In order to prevent water carry-over to the fan, an entrainment 
separator, similar in construction to an impingement stage is fitted immediately 
above the water inlet pipe. 

Holmes-Rothemuhle Multi-cell Cyclone Dust Collector 

This collector has been designed to minimize grit emissions from hand, stoker and 
pulverized fuel-fired boilers. The Holmes-Rothemuhle Collector is an inexpensive 
and efficient solution to many of the problems involved in the collection of dust and 
grit particles in the higher size ranges (particle sizes in excess of 10 microns.) 

The multi-cell cyclone is the cheapest and simplest type of mechanical dust 
collector and is suitable for a variety of problems ranging from the removal of fly-ash 
from boiler flue gases to the recovery of valuable dust and fines from crushing, 
erinding and drying operations. 


LANCASHIRE DYNAMO ELECTRONIC PRODUCTS LTD., Rugeley, 
Staffordshire 

The Lancashire Dynamo stand will feature a display of electronic control equipment 
particularly associated with applications to ensure compliance with the Os us 
of the Clean Air Act. 

Exhibits will include examples from the range of Smoke Densitometer and Alarm 
equipment and accessories, the first of its kind to carry the British Standards Insti- 
tute’s ““Kite Mark” indicating independent certification of compliance with BS 
2740/56 and, plus the appropriate indicating instrument, with BS 2811/57. 


LODGE-COTTRELL LIMITED 

This Company founded by the late Sir Oliver Lodge in 1913, specializes in 
Electrostatic Precipitation and has been constantly in the forefront throughout the 
British Commonwealth and also perhaps throughout the world. The principle of the 
system pioneered by Sir Oliver Lodge now forms the basis of all known forms of 
electric precipitation. 

Precipitation is used largely for prevention of atmospheric pollution, but may be 
used for the collection of valuable dust or fumes from a process gas, and alternatively 
for the removal of impurities from a gas to render it suitable for commercial or 
industrial use. 

Under one or other of these headings Lodge-Cottrell Plant is already installed for 
the removal of the following: 

Dust and ash from boiler waste gases. 

Impurities from Blast Furnace and producer gas, sinter strand gases and many 

others. 

Alumina and cement dust from kiln gases. 

Sulphuric acid mist. 

Dust from basic slag crushing and grinding plant. 

Coal dust from driers, grinders, etc. 

Tin, copper, lead, silver, gold, selenium, etc., from smelting and refining. 

Reduction of haze and removal of Sodium Hydroxide from Auto-diesel oil. 

Other industries to whom our equipment has been supplied are numerous and 
include those producing carbon, paper, plaster, coal, etc. 

The models exhibited are on a very small scale and this can be judged from the 
size of the stairways. Nevertheless, Lodge-Cottrell Limited manufacture electrofilters 
of almost every size from small to very large indeed. Each unit is designed for a 
particular job and specified efficiency and in consequence enquiries cannot properly 
be attended to unless full information is supplied. Questionnaires are available on 
the stand. 

The Company is now backed by the financial resources of the Simon Engineering 
Group. 
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“Half the battle for clean air depends 
on good equipment , properly maintained. 
But victory in the battle rests in the. 
hands of the Stoker. 





Nf: TPES 
NEW STOKER’S 
MANUAL 


— more than 10,000 copies 

















already sold. 


NOW ON SALE 





PRICE 264 
POST FREE TRAINING COURSE 
FOR 


BOILER OPERATORS 


—is also available anywhere in the United Kingdom. 


2,500 N.I.F.E.S trained men have obtained the City 
and Guilds Boiler Operator’s Certificate. 


* 
Nf LP BS 


National Industrial Fuel Efficiency Service 


71 GROSVENOR STREET LONDON WI 
TELEPHONE: HYDE PARK 9706 
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MINISTRY OF HOUSING AND LOCAL GOVERNMENT, 
Whitehall, London, S.W.1 

A large illuminated map shows the progress of smoke control in England and 
Wales. The map itself marks the “‘black” areas of air pollution, against the back- 
ground of which coloured lights show both smoke control areas already in operation 
and those proposed. Smaller maps show the progress to date of the five-year smoke 
control programmes in two main “‘black”’ areas. 


MIRRLEES WATSON COMPANY LTD., 
Kennerley Works, 163 Buxton Road, Stockport 

On display is a sectioned Stoker gearbox with the working mechanism exposed. 
This shows the method by which several different rates of coal feed may be obtained, 
and also the manner in which a “breathing”’ action 1s imparted to the fuel bed by 
pulsating transmission, thereby ensuring intimate mixing of fuel and air which 
enables the Mirrlees Stoker to operate at high efficiency with a wide variety of coals. 

A framed set of photographs show a few of the numerous types of application to 
which Mirrlees Automatic Underfeed Stokers have been successfully applied. Our 
Stoker installations include: Boilers (of all types), Furnaces, Kilns, ‘Tar Stills, 
Whiskey Stills, Ladle Driers, Grass Driers, Stone Driers, Core and Mould Drying 
Stoves, Salt Pans, Air Heaters, Galvanizing Baths, Metal Melting Pots, etc. 

A large coloured drawing shows in section a typical installation in a vertical steam 
boiler. 

A selection of literature is available giving details of our Hopper and Bunkerfed 
Stokers, Coke Stokers and Forced Draught Burners. 


THE NATIONAL CARBONISING COMPANY LTD., 
Thorney House, Smith Square, London, S.W.1 

The National Carbonising Company Ltd. of Mansfield, Nottinghamshire, one of 
the pioneers of domestic smokeless fuel, is exhibiting its Rexco products and also 
giving a burning demonstration in a Redfyre convector hearth. 

The convector fire being shown is typical of those now being installed throughout 
the country to comply with clean air regulations. 

Rexco smokeless coal made from best quality washed large coal with an ash 
content of 4 per cent, is the ideal fuel for all open hearth fires, boilers and both open 
and closed stoves. It is one of only two smokeless fuels that can be easily lit with just 
sticks and paper. 2 

This particular smokeless coal offers many advantages over ordinary untreated 
coal and can be used without altering existing stoves or grates. It is clean and light 
to handle, will now easily break up, lights quickly, is economical to use and emits 
much greater heat than coal. 

Supplies of Rexco have until now been strictly limited, but this winter will be 
doubled by the introduction of another carbonizing plant at Edwinstowe, Notts. 

This modern fuel is available in sizes to meet all household requirements. Large 
Rexco is for open fires; Rexco Nuts for stoves, boilers and cooking ranges; and 
Rexco Beans for small boilers. Also available to meet the demand of industry in 
smokeless zones, the National Carbonising Company offers Rexco Beans and Breeze. 

Rexco Beans are specially recommended by Newton Chambers Ltd. of Sheffield, 
makers of the Emma Boiler, a model of which is displayed on the stand, and also 
by the Hemel Hempstead Engineering Company Ltd. for their Suxe Boiler. 

Samples of each grade of Rexco smokeless fuel are available on this stand. 


NATIONAL INDUSTRIAL FUEL EFFICIENCY SERVICE, 
471 Grosvenor Street, London, S.W.1 

Pictorial Panels illustrate how N.I.F.E.S. Services can help both local authorities 
and industry in their fight for clean air. 

A Regular Service Agreement with N.I.F.E.S. ensures that equipment is properly 
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maintained and correctly operated. By means of the Specific Advisory Service a 
remedy can usually be found for smoke and grit problems. N.I.F.E.S. Boiler Operator 
Training Course prepares stokers in theory and practice for the Standard qualifica- 
tion of the City and Guilds Boiler Operator’s Certificate. Technical advice is also 
available to local authorities when they are considering applications for prior 
approval of new equipment. . 
The new Stoker’s Manual—the handy pocket size reference book for the stoker— 
recently published by N.I.F.E.S. will be available on the Stand. 


39 NATIONAL SOCIETY FOR CLEAN AIR, Palace Chambers, Bridge Street, 
London, S.W.1 
The Society’s stand features a colourful display of posters for Clean Air and a series 
of photographic panels, entitled “Air Pollution and the Photographer’, chosen from 
the Society’s photographic library of well over 1,000 prints. 

The posters include prize winners and others chosen for publication from over 
500 entries received for the Clean Air National Poster Competition which the 
Society organized jointly with the News Chronicle last winter. ‘Throughout the 
competition the special needs of local authorities in respect of publicity for the 
implementation of the Clean Air Act were borne in mind, and each poster was 
selected to fulfil a specific requirement in the campaign for cleaner air. Orders for 
the posters will be welcomed at the Society’s bookstall in the foyer. 

The photographic panels are those prepared for display on the new portable 
display units available for loan by local authorities. Details of the loan of the 
photographic panels and illustrated leaflets on the portable display units can also be 
obtained from the Society’s bookstall. 


31 PRAT-DANIELS (STROUD) LTD., 
Whitecroft, Nailsworth, Stroud, Glocuestershire 
On the Stand will be models of various types of dust collecting equipment includ- 
ing the Wet Type Spark Arrester for Foundry Cupolas, the High Efficiency Tubular 
Dust Collector, the Prat-Daniels Turbocollector and Low Resistance Dust Collector 
for Industrial Boiler Plant. 


23 and SHELL-MEX AND B.P. LTD., 
28 Shell-Mex House, Strand, London, W.C.2 
The clean combustion of oil fuel is demonstrated in a live boiler exhibit on the 
stand of Shell-Mex and B.P. Ltd. The use of the Shell Smoke Meter, and the very 
high standards of combustion set and achieved by the Oil Industry are shown. 
Chimney dimensions set local authorities many problems, and the information on 
chimneys for oil fired equipment which Shell-Mex and B.P. present on their stand 
will be of great interest to delegates. 


14 and SIMON-CARVES LIMITED, 
15 Cheadle Heath, Stockport 

Simon-Carves Ltd. have made electro-precipitation one of their specialities for 
over 30 years. They have installed many hundreds of precipitators ranging from 
modest de-tarrers and de-misters, to flue-dust precipitators of comparatively massive 
proportions. This wealth of experience has led to the Company being entrusted 
with the precipitator contract for the largest single boiler unit in the world, at 
Thorpe Marsh Power Station. Recently they commissioned the first open-hearth 
furnace precipitator in the United Kingdom. 

Precipitators are often criticized for their capital cost; their low operational cost 
is conveniently forgotten. Simon-Carves precipitators usually add only about 
0°25” w.g. to the fan power. Alternative methods of comparable efficiency add from 
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Keeping the air clean is important to the Central 
Electricity Generating Board, not only because it is 
desirable in itself but because it actually saves fuel— 
smoke represents unburnt carbon which is in turn 
lost energy. 
But, with the high ash content of the coal the Gener- 
ating Board use, dust inevitably passes through into 
the flue ducts. The removal of this dust is regarded 
as sO important by the Generating Board that they 
‘spend up to half-a-million pounds at every new coal- 
fired power station on electrostatic precipitators which 
trap all but one per cent of the solids. 

Even then there are the gases themselves to consider. 
The tall chimney stacks of power stations throw 
these gases into the upper atmosphere where they 
disperse harmlessly. 

From nuclear stations there will of course be no 
chimney emission whatsoever. 

The Central Electricity Generating Board are doing 
everything they can for clean air. 
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Issued by the Central Electricity Generating Board 
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4” to 12” w.g. resulting in additional fan-power costs from 20 to 60 times as great. 

Rapid scientific development in recent years has created many new and challeng- 
ing problems in this field. It is here that the vast technical resources and research 
facilities of the Simon Group, and its contact with so many different industries, are 
unique. 

The Company’s recent acquisition of Lodge-Cottrell Ltd., the pioneer precipita- 
tion Company in Great Britain, with the resultant pooling of knowledge, will lead 
to better plants with increased efficiency, and will be of great importance in providing 
the answer to many of the air pollution problems requiring treatment under the 
Alkali Act, Clean Air Act, etc. 

Our exhibits illustrate the Fulham-Simon-Carves Process for the removal and 
recovery of sulphur from stack gases. This consists essentially of scrubbing the flue 
gases with ammonia liquor to produce a solution of ammonium salts which by 
autoclaving are then converted into ammonium sulphate and sulphur. 

The economics depend upon the size of installation and the percentage of sulphur 
in the fuel, but where the gases from large tonnages of high sulphur fuels are being 
treated, estimates show that the process can be operated at a profit. 


25 and SOLID SMOKELESS FUELS ASSOCIATION, 
26 74 Grosvenor Street, London, W.1 

The Solid Smokeless Fuels Federation stand shows solid smokeless fuels actually 
burning and demonstrates the heat output from these fuels in the modern approved 
appliance. 

A map is also displayed showing the overall position in the country in regard to 
the smoke control areas in operation and proposed up to the 31st August. 

A full range of solid smokeless fuels approved for use in smoke control areas is also 
displayed. 


18 STURTEVANT ENGINEERING CO. LTD., 
Southern House, Cannon Street, London, E.C.4 

As pioneers in the movement of air in industry, the Sturtevant Engineering Co. 
recognized many years ago that conditions would arise as a result of industrial 
developments, which would necessitate the large scale filtration of effluent gases from 
large boiler installations, etc., and the air in and around certain types of works. 
Accordingly, research work and testing of various devices for collecting grit and dust, 
from comparatively coarse particles to those in the sub-micron range, has resulted 
in the production by this Company of practically every known type of dust arrester. 

Sturtevant Electrostatic Precipitators for cleaning industrial gases emanating from 
power stations, cement works, metallurgical and chemical works, etc., are in opera- 
tion all over the world; many similar to that shown in the model being in this country. 
Efficiencies of dust arrestment up to 99:7 per cent have been recorded. 

Precipitron Electrostatic Air Filters similar to the unit exhibited are treating millions 
of cubic feet of air per minute, for the removal of particulate matter, in factories, 
offices, laboratories, etc. 

Sturtevant *‘Fleetway” Paper Filters may be used alone or in conjunction with 
Precipitron for the complete filtration of air, removing all particles down to o-o1 
micron. A unit is exhibited. 

The Sturtevant Newgate Collector is designed to arrest the comparatively coarse grits 
emitted by small and medium-sized boilers. It incorporates a heavy duty fan, inlet 
box, primary collector and secondary cyclone with a special cyclone booster trunk 
unit to generate the differential pressure required to drive the concentrates through 
the cyclone unit. A model of the arrangement is shown. 

The Sturtevant ‘‘Ludgate’ Low-Loss Mechanical Dust Collector is ideal for use alone in 
any boiler flue system or as a pre-collector which gives good dust-arresting efficiencies 
over a wide range of operating conditions. 

Sturtevant High Efficiency Cyclones are designed on fundamental aerodynamic 
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ELECTROSTATIC 
PRECIPITATORS 


MECHANICAL 
DUST 
COLLECTORS 


SCRUBBERS 


CYCLONES 


AIR FILTERS 


For further par- 
ticulars of any 
of this range of 
plant write to 
our réference 


Z/101/LM. 


—The most efficient method of prevent- 
ing dust and fume emission from stacks, 
and industrial processes. 


—For extracting dust from large gas 
volumes at high efficiency over a wide 
range of operating conditions. 


—For arresting all types of dust— 
particularly those of an explosive or 
inflammable nature. 


—For collecting a wide range of dusts 
of relatively coarse sizes. 


—All types are employed including 
Electrostatic, Paper, and Viscous, for 
cleaning the air supply to air condition- 
ing heating and ventilating systems. 


Sturtevant Precipitators are installed at Goldington Power Station 














AUSTRALIA: STURTEVANT ENGINEERING CO. (AUSTRALASIA) LTD. 490 SUSSEX STREET SYDNEY N.S.W. 
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principles, and yield remarkably high dust-collecting efficiencies. 
Sturtevant Scrubbers are available in several types for the wet arresting of inflammable 
or explosive dusts. 
Sturtevant plant is cleaning many millions of cubic feet of air every minute: it has 
done so for many years and will continue to do so, for Sturtevant and Clean Air are 
synonymous terms. 


2 JOHN D. TROUP LTD., 
90 High Holborn, London, W.C.1 

Troup Publications are designed to assist operating engineers to achieve higher 
operating efficiencies, and to meet the requirements of the Clean Air Act. 

The Steam Engineer is the monthly journal for engineers responsible for steam and 
power generation and utilization in all industrial plants and power stations. Annual 
subscription 30/- post free. 

Heating, also published monthly, covers all aspects of the heating, ventilating and 
air conditioning of industrial, commercial and domestic premises, including public 
buildings. Annual subscription 25/- post free. 

A comprehensive range of booklets and charts are also published, including the 
well-known Boiler Maintenance Chart and Fuel Saving Charts. Important subjects 
covered by the booklets include boiler testing, the operation of heating boilers, the 
economic use of fuel oils for steam raising and central heating, structural insulation, 
off-peak electric space heating, and defects and repairs of all types of boiler. 


30 WARREN SPRING LABORATORY OF THE DEPARTMENT OF 
SCIENTIFIC INDUSTRIAL RESEARCH (Atmospheric Pollution Division) 
Local authorities and other organizations have collaborated with the Department 
of Scientific and Industrial Research in the measurement of atmospheric pollution 
for many years and the data obtained have now been built up into a body of evidence 
of considerable statistical significance. A start is now being made on a thorough 
examination of this material and the present exhibit explains a few of the first 
tentative results. They are concerned with the changing pattern of pollution during 
the last six years and with the distribution of smoke throughout the country. 
It should be noted that the Atmospheric Pollution Division of the Warren Spring 
Laboratory will be moved to the main Laboratory at Stevenage at the end of this 
year. 


17 THE WOMEN’S ADVISORY COUNCIL ON SOLID FUEL, 
18 South Molton Street, London, W.1 

The Women’s Advisory Council on Solid Fuel has designed its stand to draw 
attention to the service which the Council can give to local authorities setting up 
Smoke Control Areas. 

The Council’s fifteen Regional Organizers are available to address women’s 
meetings, and they support their talks with filmstrips and coloured slides. They are 
also ready to demonstrate to householders the operation of new solid fuel burning 
appliances, and to explain how solid smokeless fuels can be used to the best advantage. 

The Council’s London Regional and Southern Regional Organizers, Miss D. 
Hankey and Miss V. E. Hollands, will be in attendance to answer enquiries. 
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MUNICIPAL JOURNAL 


and 
Municipal Engineering 


Recognised 


as the weekly authorities on Clean Air 


3/4 CLEMENTS INN, W.C.2. HOLborn 2827 and 5502 


Over 90,000 copies issued 
by Local Authorities — 


% LOW-COST EDITION FOR GENERAL DISTRIBUTION * 






CONTENTS INCLUDE 


% Main provisions of the 
Clean Air Act 1956 


Implementation of the 
requirements. 


The Authorised Fuels 


Modifications and Re- 
placements. 






To meet the great demand from 
Local Authorities for “Clean Air For 
You”, of which three editions have 
already been printed, a low-cost edition 
has been published. Quantities of 

this authoritative publication can be supplied 
to meet any requirements. Specimen 

copies and terms for supplies can be obtained 
on application to the Solid Smokeless 

Fuels Federation. 


+e 


(with a full range of illustrated ex- 
ampies giving estimated COSTS) 
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SOLID SMOKELESS FUELS FEDERATION - 74 Grosvenor Street, London, W.1. MAYfair 3327 
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The National Coal Board are contributing 
towards Clean Air by developing the pro- 
duction of smokeless fuels such as Anthra- 
cite, ‘ Phurnacite’, Hard Coke, ‘ Warmco’ 
and the new processed fuels still in the 
laboratory stage, and by promoting the 
more enlightened use of bituminous coal 
in modern plant and appliances. 
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Autti e: 


The boiler 
doesn’t smoke 


(and the owner doesn’t stoke!) 


PROTA OTA 


Back in the dark days you stoked the boiler high, and 
and you kept the fire low. But the smoke went up the 


aN 


chimney just the same. You pushed the damper in, 
and you pulled the damper out. But the smoke went 
up the chimney just the same. Maddening! 

But times change. And so, happily, do boilers. A 
‘Potterton’ Boiler gives central heating automatically. 
The boiler doesn’t smoke, and the owner doesn’t stoke, 
because every ‘Potterton’ Boiler, be it gas-fired or 


oil-fired, is a model of smokeless, stokeless efficiency. 
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Fortunately, there’s a ‘Potterton’ Boiler to suit 
everyone, from the householder to the industrialist. 
Why not ask the ‘Potterton’ people for full information 
and running costs? They'll gladly send them to you— 
or answer any questions you might have. The address 
is Thomas Potterton Ltd., 20/30 Buckhold Road, 


London S.W.18; the telephone number, vANdyke 7202. 
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FILTER HOUSING 


FILTER BY-PASS PRESSURE TUBE——™ 


Complete Equipment Now 
Available for Site Testing 


For full details write to 


AIRFLOW DEVELOPMENTS LTD 


Makers of Fine Instruments 


LANCASTER ROAD 
HIGH WYCOMBE - BUCKS 


Telephone: High Wycombe 1326 





Today gas-fired central heating systems and forced fanned 
warmed air systems are being increasingly installed in all! 
kinds of buildings. And Gas research, coupled with an 
excellent consumer service, ensures that tomorrow, smokeless 


gas will be even more the preferred fuel for cooking, 


space heating and water heating .. . 
AND TODAY—every industry and 12 million homes use GAS. 


ISSUED BY THE GAS COUNCIL. F30a/! 
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1960 


FIELD HOUSE 
BREAMS BUILDINGS 
Price 26s. LONDON, E.C.4 





THE DIAMOND JUBILEE 
INTERNATIONAL 
CLEAN AIR CONFERENCE, 1959 


The complete record of PROCEEDINGS, 290 pages, 4t0, cloth-bound, 
is available from the Society at 30s. per copy (add 25. 6d. for postage and 


packing). 


** There can be little doubt that this magnificent volume, in which are gathered 
together the 78 papers drawn from 17 countries which were presented. to the 
conference in printed form, is the most important treatise ever published on 
atmospheric pollution. The papers in each session were reviewed by a rapporteur, 
and a general discussion followed. All this is included tn extenso in this well and 
strongly bound, well-produced volume.” —Muntcipal Review 


“* We have nothing but praise for this volume, and we hope that every medical 
man and woman will read it and get this problem of clean air Hiscuncy in every 
walk of life.””— The Medical Press 


For a complete list of its own and other publications on air pollution see the 
Society’s current CLEAN AIR YEAR BOOK 


NATIONAL SOCIETY FOR CLEAN AIR 


Proceedings of the 27th 
Annual Conference 


H. arrogate 


Sth to 7th October, 1960 


Field House, Breams Buildings, London, E.C.4 
Telephone: CHAncery 5038 





Sir Keath Foseph, M.P., Parliamentary Secretary, Ministry of Housing and Local 
Government, addressing the conference at the opening session 
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SUMMARY OF EVENTS 


The Conference, held in the Royal Hall, Harrogate, on Wednesday, Uhursday 
and Friday, October 3rd to 5th, 1960, was attended by 1,003 members and 
delegates. This was the largest attendance at any of the Society’s annual 
conferences, excepting the special International Conference in London in 1959. 
The last time the Society had met in Harrogate was in 1949, with an attendance 
of 450. 


With the President, Sir Hugh Beaver, in the Chair, the conference was welcomed 
to the town by the Mayor, Councillor Leonard Roberts, j.p. The conference and 
the clean air exhibition in the adjoining hal! were then formally opened in the 
course of an address by Sir Keith Joseph, m.p., Parliamentary Secretary, Ministry 
of Housing and Local Government. The Presidential Address was then read by 
Sir Hugh, followed by a statement and appeal by the Honorary Treasurer, 
Mr. Stanley E. Cohen, on the Society’s ““ Headquarters Fund ”’ appeal. The 
platform party then preceded the general body of delegates on a tour of the 
Exhibition. 


At the opening of the proceedings Sir Hugh Beaver paid a iribute to the 
Society’s Past-President, Lord Simon of Wythenshawe, whose death had been 
announced that morning. 


In the afternoon, Dr. J. L. Burn, a Deputy Chairman of the Council, presided 
over the session on “ Air Pollution from Road Vehicles,” at which four papers 
were presented and fully discussed. 


On the Thursday morning the Chairman was Mr. John Innes, Chairman of 
the Council. The session opened with the reading, by Sir Linton Andrews, 
Editor-in-Chief of the Yorkshire Post, of the Des Voeux Memorial Lecture, on the 
subject of ‘‘ Clean Air, Public Opinion, and the Press.” 


Then followed the presentation of a series of papers seni in response to an open 
invitation for short contributions on research and other progress reports. Fourteen 
papers in all were included, under the three headings of reports on Research and 
Investigation, Domestic Heating, and Industrial. 


In the afternoon the first session on the Society’s “‘ Inquiry into the Working 
of the Clean Air Act ”’ was opened with a review of the smoke control area aspects 
of the report, given by Dr. W. C. Turner. Mr. James Goodfellow, a Deputy 
Chairman, presided. 


The final conference session, the Friday morning, was devoted to further 
discussion on the Inquiry report, the industrial aspects being reviewed by Mr. 
E. M. Birtwisle. Mr. John Innes was in the Chair. The conference was closed at 
lunch time, with an omnibus vote of thanks to all concerned with its success, and 
with the Exhibition, moved by Mr. G. E. Curtis of Kingswood, and carried 
with applause. 


The Exhibition, organized by the Society in conjunction with the conference, 
was also most successful, thanks mainly to the excellent quality and interest of 
the stands of the 39 participating firms and associations. 


Social events included the popular informal gathering on the eve of the 
conference, Tuesday evening, and a most enjoyable reception given by the 
Mayor and Mayoress on the Thursday evening, with dancing and a floor show. 
There was also a smail reception by the Chairman for authors, exhibitors and the 
overseas delegates we were very pleased to welcome.— A.M. 
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ADDRESS 
by Str Reith Foseph, M.P. 


Parliamentary Secretary, Ministry of Housing and Local Government 


r. President, I am very honoured to 

have this opportunity of talking to 

this great conference today. I fully 
realize that most of the people here are 
experts and all are enthusiasts. During the 
11 months that I have been a Parliamen- 
tary Secretary of the Ministry of Housing 
and Local Government I have had quite a 
lot of work to do connected with clean air. 
I started as a whole hearted believer and 
enthusiast for the cause. I remain an 
enthusiast and a believer in the cause but 
I am not yet, I am afraid, an expert. I 
know very well what a great expert your 
President Sir Hugh Beaver is. He can 
rightfully claim to have helped lay the 
foundation of the Clean Air Act. I know 
that the Society deeply regretted that 
owing to illness Sir Hugh was not able to 
attend its International Conference last 
year. We are all very glad to know of his 
recovery and that he is in the Chair this 
morning. 

May I add a word of thanks and tribute 
to Sir Hugh who has, as long as I can 
remember, been a very kind and good 
friend to me personally, so that it is 
especially a privilege and honour to speak 
under his presidency this morning. 

In the Clean Air Act, Parliament has 
provided us with the legislative tools for 
the job that has to be done. I am not 
claiming here that the Act is perfect, no 
Act ever is perhaps, but it does give the 
powers necessary to tackle the smoke 
menace. It is now four years since the Act 
was passed and the whole of it has been in 
operation for more than two years. It is 
therefore a suitable time to assess progress 
and consider future plans and prospects 
and I see with interest that you are 
devoting tomorrow to just this theme. It 
is the more relevant because during the 
past year there have been two important 
documents published. The Peech Report 
on Solid Smokeless Fuels and_ the 
Command Paper on Local Authorities’ 
Smoke Control Programmes in England 
and Wales. 

The \Peech. Report “on ~ Supplies” of 
Smokeless Fuels was published in April. 
It presents on the whole quite an 
encouraging picture. The Committee 
found that in England and Wales the 
overall supply of smokeless fuels will so far 


as can be foreseen be adequate for the next 
five years after taking into account likely 
progress in smoke control and assuming 
there will have to continue to be a good 
deal of reliance on suitable quality open 
fire gas coke. 

This does not mean that consumers will 
always be able to obtain the particular 
kind of fuel they prefer; in some parts of 
the country there may be shortages of 
premium fuels at times in the next three or 
four years, that is, unless production ‘is 
expanded—a question which the producers 
have been asked to consider in the light of 
the report. But as you will all remember, 
the Beaver Committee always envisaged 
that to a large extent progress in domestic 
smoke control would depend on coke. The 
Gas Boards have done a great deal to 
improve the standards of gas coke 
produced for open fires and many are now 
producing it to the new British Standard 
Specification, the existence of which is a 
real step forward. Gas coke of this sort is 
undoubtedly an economic and efficient 
fuel for the domestic open fire, and I hope 
that any lingering prejudices against it 
will soon be a thing of the past. 

In one part of England, the north-east, 
the Peech Committee Report did suggest 
that unless steps were taken, a shortage of 
open fire coke might develop and 
consequently the Ministry of Power are 
now looking into the situation there in 
conjunction with the Coal Board and the 
Area Gas Board to see what can be done. 

Now I pass to the Command paper. 
Many of you will already have seen 
copies of this setting out local authority 
smoke control programmes. Those of you 
who have not can buy a copy from the 
department’s stand at the exhibition, 
where you can also see some of the 
information from the Report shown 
graphically on maps in the Department’s 
exhibit, and I won’t go therefore too much 
into detail. But I should like to draw 
attention to the main points that emerge 
from this Report. And I apologize now 
for giving just a few figures. 

By the end of 1958 some _ 120,000 
premises and 17,000 acres in the black 
areas of England and Wales were in 
smokeless zones or covered by smoke 
control orders. The black area authorities 


submitted estimates indicating that they 
hoped to cover a further quarter of a 
million premises and nearly 50,000 acres 
by Orders made during 1959, and that 
progress in 1960 (nearly haif a million 
more premises and over 100,000 more 
acres) would be double that in 1959. The 
programmes envisaged that something 
near the 1960 rate—that is a rate of half a 
million more premises and over 100,000 
more acres—would be maintained in each 
year up to 1963, which would mean some 
24 million premises including two million 
houses and nearly half a million acres in 
the black areas being covered by Smoke 
Control Orders by the end of 1963. 


The actual rate of progress, Mr. 
President, in 1959, nearly 150,000 premises 
and 20,000 acres covered by Orders 
submitted during the year, was unfor- 
tunately considerably less than the esti- 
mates; but even so the areas covered by 
Smoke Control more than doubled during 
the year of 1959. 

Orders submitted in the first eight 
months of this year 1960 covered nearly 
160,000 premises and 30,000 acres, which 
suggests that 1960 may see the 1959 
figures again doubled. Although this 
would still not catch up with the original 
estimates it does look as though the 
acceleration towards the peak rate is 
continuing fairiy well. Once the peak is 
reached, and provided the momentum can 
then be maintained, it seems likely that, 
over much of the black areas, authorities 
will have got over the “‘ hump ”’ of the job 
by the end of the decade. If all goes well, 
the greater part of the County of London 
should be covered by Smoke Control 
Orders by then. This is not bad going. 

On the other hand, a disappointing 
feature of the Report was the rather large 
number of authorities in areas provisionally 
listed as black who did not submit 
programmes at all. ‘Taking a general view 
I think we may say that, while the 
programmes do not present a_ picture 
which is entirely satisfactory in all respects, 
they do underline the number of black 
area authorities who have given most 
serious consideration to their clean air 
responsibilities, and who plan to free 
themselves from smoke as fast as they can. 

We have recently, Mr. President, asked 
the black area authorities to review 
progress made in planning and executing 
the programmes of domestic smoke control 
necessary in their areas. We hope that 
some authorities who have not drawn up 
programmes will now be encouraged to do 
so by the excellent example of their 
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neighbours. We look forward to a bit of 
regional rivalry in this. 

Perhaps also some authorities, who 
originally planned a_ slower rate of 
progress than those of other authorities in 
the area, will be encouraged to revise their 
programmes to bring them more into line 
with those of their neighbours. For our 
part we will do all we can to help in 
removing difficulties. 


In particular we are anxious to avoid 
creating delays in the handling of smoke 
control orders, either in the department or 
at the local authority end. Recently a 
spate of objections, not entirely spon- 
taneous, to a series of orders caused 
additional work in the department and we 
got a little behind, but I think we are 
getting over that now. Meanwhile we are 
seeing whether the administrative pro- 
cedures we require from local authorities 
can be simplified. At the moment we are 
consulting the local authority associations 
about the possible abolition, in the 
majority of cases, of the present require- 
ment that an authority has to submit 
preliminary details and obtain approval in 
principle before making an Order. Other 
possible ways of simplifying procedure are 
under consideration within the Depart- 
ment. 


We recently issued to local authorities in 
question and answer form some material 
suitable for reproduction for publicity 
purposes, hoping that this might simplify 
the work of local authorities by providing 
them with a basis for their own publicity 
when they are making orders. The 
circular has proved quite a best seller and 
has gone into a second printing. We hope 
that suitable use of this material may 
decrease objections to orders and thus help 
to keep things moving quickly. 


Before I leave the subject of local 
authority smoke control programmes, I 
should say that I have read with interest 
the report of the address by your Director 
at Aberdeen, in which he suggested an 
abandonment of the concept of black 
areas in favour of a graduated priority 
classification of conurbations, large towns, 
small towns, and rural areas. 


This is a stimulating idea, but may I say 
that it is not so far removed from the 
present position as may at first sight 
appear? In listing local authorities whose 
areas appear to be black in whole or in 
part the Minister was merely indicating to 
the authorities concerned that they 
appeared to have a prima facie need for 
systematic smoke control. 


There may well be areas outside the 
listed black areas where a_ systematic 
approach to more localized domestic 
smoke problems may be needed. The 
Minister will consider smoke _ control 
orders made outside the black areas on 
their merits. A number of smoke control 
areas made by authorities whose areas are 
not listed as black have already been 
confirmed. 

The concept of black areas is essential in 
order to co-ordinate the attack on the 
worst areas of pollution, but it is not the 
intention arbitrarily to divide the country 
into black and white. There may be 
numerous ‘‘ grey”? areas where there is a 
case for smoke control. 


Incidentally, as regards the smoke 
measurements cited in Mr. Marsh’s 
address, I may say that there never has 
been a scientifically based national survey 
of smoke pollution in this country. Our 
present information is based on measure- 
ments made by local authorities and many 
local factors affect the siting of the gauges. 
One authority may only have instruments 
sited in what it regards as its worst 
polluted area or areas; another may have 
a more even spread of instruments so as to 
give a truer picture of pollution in the 
town as a whole. Obviously measurements 
from such differently sited instruments will 
not give comparable information for the 
towns concerned. 


A working party representing interested 
local authorities and the Department of 
Scientific and Industrial Research has in 
fact been drawing up a plan for a 
scientifically based national survey of 
pollution. I very much hope that this will 
prove acceptable to the authorities who 
participate in the co-operative scheme for 
the measurement of air pollution, and to 
any other authorities whose co-operation 
may be asked for. 


The Department of Scientific and 
Industrial Research distribute to local 
authorities who participate in the present 
co-operative scheme for measuring smoke 
a monthly annotated bibliography and 
other reports. This material should keep 
them in touch with the latest developments 
in air pollution research. It may be, 
though, that the material should reach 
more local authorities than it does now, 
and this is something which is being gone 
into at present. 


I have spoken mainly about the 
responsibilities of the local authorities, and, 
in particular, to the attack which they are 
making against domestic smoke, since this 


seems a very suitable moment to bring 
under review the progress and prospects in 
this field. 


Here, in this domestic section, we know 
the enemy, and we know just how to set 
about defeating him. What, above all, is 
required is zeal in carrying on the battle 
and effective staff work in planning and 
executing the campaign. 

The campaign against industrial smoke 
presents difficulties of a different order. In 
some important parts of this field the most 
effective means of fighting the battle have 
still to be worked out and new weapons 
forged. These tasks are being tackled 
energetically and systematically by the 
Alkali Inspectorate, whose long and 
honourable record in combating air 
pollution is well known to members of this 
Society. I can report that there are 
grounds for sober optimism that the major 
technical problems posed by the processes 
which became the responsibility of the 
Alkali Inspectorate under the 1958 Alkali 
Order will eventually be solved. 


The steel industry offers a good 
illustration of the highly technical problems 
which the Inspectorate are engaged in 
tackling. That industry is undergoing a 
technical revolution with the introduction 
of large scale use of oxygen in various 
processes and the resultant fume problem 
presents formidable difficulties. Preventive 
measures can be very costly—for the 
largest works they may go into seven 
figures. The Minister, however, is deter- 
mined that reasonable preventive means 
shall be installed in this and_ other 
industries as and when they become 
technically effective, and it is only right 
that I should record the readiness of 
industry to accept the need for clean air 
and to accept the need for expenditure— 
often heavy expenditure—to achieve clean 
alr. 


Finally, I may say that both here and in 
the United States the responsible bodies 
are much concerned with the problem of 
pollution from motor vehicle exhaust 
gases. I see you are discussing this this 
afternoon. Detailed information about the 
steps being taken in California to deal 
with exhaust gases from petrol engines has 
been obtained and is being most carefully 
studied. 


Some of the special measures being 
taken in California to deal with petrol 
engine exhaust gases are necessary because 
of the peculiar climatic and_ other 
conditions there; similar conditions are 
very rarely found in this country. At the 
moment the Americans are attempting to 


develop suitable devices for minimizing 
pollution from petrol engines, and we in 
this country shall be very interested to see 
what progress they make in this field. 

Surveying the whole field of clean air, I 
think we can say that the achievements of 
the past year have not been insignificant. 
Moreover we have a clearer idea of the 
work which lies ahead, and of the time 
required to accomplish it. However, there 
are forms of air pollution about which, 
through no fault of our own, we still know 
too little to tackle effectively. One is 
sulphur pollution. It is unfortunately true 
that in spite of an active programme of 
scientific research in this country, suppor- 
ted and co-ordinated by the Government, 
and in spite of our keeping in touch with 
research in other countries, we still know 
all too little about the effects of sulphur 
pollution and how to prevent it. So far 
there are few indications that the scientists 
are near a break-through, but they will go 
on trying. Their efforts are by no means 
confined to the single problem of sulphur. 
They are trying to increase our knowledge 
of air pollution problems over a very wide 
field besides, ranging from medicine to 
industry and from shipping to agriculture. 
You have a session, I see, on all this 
research. I consider their work of the 
greatest importance. As our knowledge 
increases and our techniques improve we 
will be able to make further advances 
towards clean air. 

You are, of course, all familiar with the 
various reasons which make the achieve- 
ment of clean air such a compelling 
necessity. Of these, I think the health 
reason is the most important. Since the 
middle of the nineteenth century we have 
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successfully dealt with most of the public 
health problems associated with the early 
industrial revolution. Contaminated water 
supplies, non-existent or inadequate sewer- 
age, bad housing, are no longer the 
widespread health hazards they once were 
in our towns. But dirty air is one legacy 
of the past which is still very much with us, 
and is still a serious threat to health. It will 
surely be an outstanding improvement in 
environmental health if in the years ahead 
we succeed in cleansing the air in our 
cities and towns. 

Hardly less important is the relief that 
clean air will bring to the women of the 
black areas. They wil! no longer have to 
spend so much of their lives washing, 
scrubbing and dusting the same things 
over and over again to keep the grime and 
grit at bay. Clean air is one of the biggest 
and cheapest labour-savers for the 
twentieth-century housewife and I should 
like to see housewives in the black areas 
getting together and demanding clean air, 
and freedom from unnecessary drudgery, 
as fast as possible. 

This will all have to be a joint effort— 
local authorities, industry and the Govern- 
ment each have their part to play. The 
public too, and especially the housewife, 
must be convinced of the value of clean 
air—here some international stress is very 
relevant—-and must be prepared to accept 
the changes it may involve. 

The National Society for Clean Air has 
already done much to mobilise opinion in 
favour of clean air, and I hope they will 
long continue to do so. 

Mr. President, I have the very greatest 
pleasure in declaring this Conference and 
Exhibition open. 


PRESIDENTIAL ADDRESS 


by 
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Sir Hugh Beaver, K.B.E., LL.D. 


Y very first task—and I hope in 
M this I shall have the tolerance 

of the Parliamentary Secretary 
—is to express to the members of the 
Society my apology and my regret that 
I failed so completely to attend and do 
my duty at last year’s meeting. I 
should have been sorry in any case, but 
particularly last year because of the 
great occasion and because of the 
international nature of the gathering. 
Illness was my excuse but not my 
consolation. All that I can now say is 
that as one looks back over the past 
twelve months and as one has more 
time to re-read the published papers, it 
is seen to have been an unquestioned 
success—and to have contributed in 
many ways to the study of this long and 
difficult problem. 

And now I turn to the much more 
pleasant business of thanking you, Mr. 
Parliamentary Secretary, for your 
presence and your address. If I may 
allow a personal note to creep in for a 
moment I would say that this is a 
particular pleasure to me because of 
the very happy memories I still 
treasure of the time in the last war 
when your father and I were working 
closely together—days so long ago that 
you were then not much more than an 
unrecognized star just above the 
horizon. That you have attended our 
Conference this year marks once again, 
if. that...were, necessary,; the close 
interest which your Ministry takes and 
has taken in our Society and in the 
work for which our Society has so long 
stood; and we are very grateful. 


We are, too, greatly indebted to you 
for the admirable survey which you 
have made. The Committee of which 
I was Chairman set considerable store 
—as it indicated in its report—on there 
being established a Clean Air Council, 
independent of the inhibitions—as we 


suspected or feared—of official caution 
and independent of the interferences of 
political pressure. I well remember too 
how your Miuinister’s predecessor said 
quite frankly that he was not going to 
have an irresponsible pressure group 
clamped on his back. It only shows 
that there are two points of view to 
everything! But I am bound to say 
that having now for some years seen 
the Clean Air Council in operation 
under the wise and clear chairmanship 
of your Minister, I do not think that 
there is much more that an independent 
council such as we envisaged would 
have in fact secured; and quite possibly 
it might have done less. We did not 
anticipate a vigorous and _ positive 
policy in an officially and ministerially 
controlled body; for that view we have 
I think the justification of past 
experience. But we were wrong. The 
members of my committee fully realized 
that the main operation would be 
education and persuasion; and that in 
our form of life and government it was 
not, and could not be, a matter of 
compulsion. Within these inevitable 
restrictions the Clean Air Council has 
unquestionably been both active and 
constructive. 


Progress it is true has not been as 
rapid as we had hoped, and, as your 
Minister has made clear, not as rapid 
as he had hoped; but progress is being 
made. Some local authorities might on 
their own have planned to make 
greater speed; and some might certainly 
have wished to have a freer hand. But 
I do not know that progress has in fact 
been prevented by over-cautiousness or 
dilatoriness on the part of Government; 
whereas certainly in some directions 
there might have been even _ less 
progress if the central Government had 
not retained the ultimate responsibility 
in its own hand. 


It is customary at this stage in our 
annual conferences for the President to 
deliver himself of his long cogitated 
views and his suggestions on various 
aspects of our problem; and _ very 
valuable have been many of the 
presidential addresses. But I am in a 
difficulty. I have long since, I think, 
said everything that I have to say, at 
least that I have thought worth 
saying. It is not possible to have been 
so deeply involved as I have been in 
these recent years, without having 
poured into both discussion and action 
everything that I could. You will 
therefore forgive me if I do not attempt 
anything of the nature of a pontifical 
utterance. But there are some points 
that I feel need to be made. 

In the first place I would like to say 
a word on the vexed question of solid 
fuel. It is unfortunate—if probably 
largely inevitable—that we have never 
so far as I know had any clear direction 
or guidance from the Government as to 
the controlling principles and_ the 
desirable pattern of fuel user for the 
country. Almost the first thing that I 
asked for when I took on the chairman- 
ship of the Air Pollution Committee 
was to be given some statement of the 
Government’s policy in respect of fuel 
and fuel user. It was explained to my 
committee that it was in fact impossible 
to lay down a long term policy as 
between coal and gas and electricity 
and oil and atomic power; and cer- 
tainly if one considers the extraordinary 
changes and wide variations which we 
have experienced in these post-war 
years, one would, to be fair, have to 
sympathize with anyone charged with 
the production of a national fuel 
policy. I do question whether there 
might not have been more guidance. 
Just think of those years; the coal 
famine of the years immediately after 
the war; the poor qualities of coal so 
often then supplied—nutty slack for 
instance; the endless electricity cuts; 
the inability to export any of our coal— 
to Ernest Bevin’s continual lamenta- 
tions;—the vastly increasing demands 
for petrol and diesel oil; the growth of 
supplementary chemical industries en- 
tirely dependent on the working of 
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imported oil; the challenge and rosy 
promises of atomic power, now no 
longer so promising—at any rate in the 
nearer future; finally the shattering 
near collapse of the coal trade. Much 
of this was inescapable, but was it all 
necessary? One must indeed sympa- 
thize with the coal merchants who in 
this single decade have seen such a 
complete reversal of conditions from 
an out-and-out sellers’ market to their 
present most difficult and in some ways 
almost precarious position in an 
uncertain consumers’ market. 

But in spite of all these uncertainties, 
there has in fact been no change in the 
basic problem as to the means of 
securing clean air so far as the main fuel 
is concerned. The problem that faced 
the Government in regard to any 
national fuel policy, also faced my 
committee in its search for a clear and 
workable formula for clean air. My 
committee for itself concluded that the 
great bulk of the fuel to be used in a 
clean Britain would still be solid fuel in 
solid fuel-using appliances. That I 
believe to be absolutely the position 
still. In the present state of knowledge 
and development, that must mean for 
the vast majority of individual users one 
or other of the types of smokeless fuel 
including of course low volatile coal; 
but coke—the right type of coke—is 
still and must be the major weapon. I 
would like here to pay tribute to the 
work of the British Standards Institu- 
tion on the Standard published last 
year for Coke for Domestic Open Fires. 
This carries us a considerable step for- 
ward in the solution of the most 
difficult part of the problem of 
providing a_ perfect coke. There 
have too been great advances in the 
proved practicability of the production 
of good reactive coke from coals 
hitherto considered to be non-coking; 
and there have been most encouraging 
results from the N.C.B.s, and other, 
experiments in the production of 
various forms of smokeless fuel; as well 
as of clean coal, where my predecessor 
Dr. Lessing blazed the trail 40 years 
ago. All this is excellert, though it is 
taking rather a long time. 

There may well in due course be 


developed domestic heating appliances 
which can safely use many of our raw 
coals without nuisance and without 
skilled, or at least without skilful, and 
continuous attention. But these have 
not yet been developed. So if we 
believe in clean air, if we believe that 
too long have we subjected ourselves 
and our children and our aged to the 
unquestioned and lethal dangers of 
foul air, we must accept that there must 
in due course be some control over all 
domestic firing appliances wherever 
people are thickly congregated; or over 
the fuel used—or both. In industry it 
is as we know perfectly possible to use 
in nearly all boilers and furnaces the 
poorest of coals so as reasonably to fall 
within the Act. This is not so and 
probably never can be the case with 
the domestic hearth. I would not like 
to leave this here without paying 
tribute to the work of many people in 
helping to solve the domestic problems 
—the Director and Staff of B.C.U.R.A. 
and Sir John Charrington among them; 
and perhaps above all the several 
women’s organizations, which play 
such a vital part and have done such 
valuable and public-spirited work. The 
results can only be achieved by the 
united efforts of all concerned. In this 
connection it is of interest I think to 
note that in the U.S.A. the bituminous 
coal industry has established a full 
time staff of experts headed by Harry 
C. Dollman, well known in the air 
pollution world in the States, as its 
director. “‘ Industry,” he has said, “ is 
aggressively moving forward to solve 
air pollution control problems and the 
Air Pollution Department of the 
National Coal Association has been 
created to aid this movement.” 

This naturally leads one to a word 
on what has already been achieved in 
industry here generally. It is pretty 
remarkable. ‘There are many processes 
which have yet eluded cure—largely 
because of the cost. In a country so 
small and so heavily populated as 
ours, which has to maintain itself 
against overseas competition that is 
increasing yearly with terrifying speed 
—with the new vast industrial develop- 
ments in so many other countries, with 
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new competitors joining our old 
competitors—it would be completely 
unrealistic to place such a burden on 
our own industry as would be involved 
in the immediate compulsory moderni- 
zation of all plant and equipment that 
uses fuel. But no one can go through 
the country without seeing for himself 
what an immense improvement has 
been achieved in regard to large 
furnaces and steam-raising plant. 
Where they are available the results of 
systematic air sampling in many places 
bear this out to a marked extent. 

It would be impossible here to 
attempt to give even a summary of all 
the work that has already been done in 
the industrial sector. I would commend 
to you the Chief Alkali Inspector’s 
Report which does, too, underline the 
immense difficulties, technical and 
financial, that are involved in many of 
the long-standing processes of our 
country. But there are a few points I 
would like to make—a few salient 
points. 

The heavy chemical industry has 
expanded about threefold since the 
last war. New industries, e.g. man- 
made fibres, bromine from seawater, 
carbon-black petrochemicals, have de- 
veloped; and all these plants have been 
fitted with fume, dust, etc., treatment 
plant to the satisfaction of the Alkali 
Inspectorate. 

Oil refining has in this same period 
increased from 2°5 to 40 million tons 
per annum; and the comparative 
freedom from major complaint shows 
the efficacy of the means taken. The 
whole of the expansion has been by 
plant to the satisfaction of the Alkali 
Inspectorate. 

Cement production has doubled. 
All new production and much of the 
old has been fitted with dust arrestment 
plant. The dust problem on Thames- 
side remains a serious problem; the 
only cure, precipitators and high 
chimneys, has to be measured, in cost, 
in terms of millions of pounds. 

All the new power stations are 
virtually smokeless, with very high 
performance grit arrestment plant and 
the latest with high chimneys (up to 
over 500 ft.). Older units with 


their low chimneys and sub-standard 
grit arrestment plants are still the 
cause of trouble and complaint, but 
they are steadily on the way out. No 
grit arrestment and no sulphur treat- 
ment plant has yet been proved to be 
hundred “per cent successful. “An 
efficiency of grit and dust arrestment 
of 97 per cent+ still leaves a serious if 
much localized problem; but the 
advance has been immense. 

The iron and steel industry is em- 
barked on a very costly campaign to 
deal with emissions from ore driers, 
sinter plants, blast furnaces and the 
new techniques of steel production. At 
the new steel works at Newport the 
capital cost of gas and fine dust 
prevention in all directions will run 
into millions. The gas industry is 
steadily getting rid of horizontal retorts. 

The coking industry has a working 
party with the Alkali Inspectorate to 
investigate the whole matter of “* green 
gas ’’ from the charging of ovens. The 
latest ovens completing or planned 
(S. Durham Steel at Greatham and 
Richard Thomas & Baldwins at 
Newport) are fitted with double 
collecting mains. ‘The ceramic in- 
dustry is now seriously concerned. 
Mechanical stokers are steadily re- 
placing hand firing. The bottle oven 
of the Potteries is rapidly giving way to 
smokeless techniques such as tunnel 
kilns. There are working parties with 
the Alkali Inspectorate to examine the 
specially difficult problems of salt 
glazed ware and blue engineering 
bricks. 

Each industry brought under the 
Alkali Act by the Order of 1958 has its 
organization to discuss its problems 
with the Chief Alkali Inspector so as 
to arrive at a national policy; and all 
new plants erected must be fitted with 
** best practicable means ”’ to deal with 
their emissions. But there are still 
problems where as yet we can see no 
answer. To these last Mr. Nonhebel’s 
paper has been a real contribution. 
Where no. solutions appear likely 
in the near future, tall chimneys 
have been required to aid dispersal and 
reduce ground level concentrations; 
that is the best that can be done with 


present knowledge. 

As can easily be seen from this brief 
summary, during the past few years 
industry has done much and has already 
spent or allocated millions of pounds to 
clean air measures. 

Many industrial processes did in fact 
from the outset come under the control 
of the Act; but I know that some local 
authorities feel that too few have come 
under their control. The Miuinister’s 
recent decisions in regard to Man- 
chester, Sheffield, and Liverpool show 
how the wind is blowing, and that 
where the answers are really known 
and where a local authority really has 
adequate technical and experienced 
staff, the long-term policy of Govern- 
ment is to bring industrial processes 
increasingly within the direct control 
of the Act. 

I would like to turn for a few 
minutes to the question of research, and 
with that and in that I include every 
stage of research not only the funda- 
mental work, the establishment of the 
basic facts and truths, but also all the 
means of their application, as well as 
the dissemination of the information in 
appropriate terms to all the people who 
are or ought to be concerned, the 
design of the best equipment whether 
for using fuel or measuring air effluent; 
and I would add the education of all 
and sundry as to the facts, the dangers, 
the methods, the benefits. Anyone who 
attended the Society’s Jubilee Con- 
ference last year must have been struck 
by the almost world-wide interest that 
was shown; the Society has every 
justification for including now in its 
quarterly publication, Smokeless Atr, an 
International Section with Honorary 
Correspondents already acting for 
South Africa, Norway, West Germany, 
Italy, ‘the’ U:S.A., “Ireland; “France; 
Belgium, the Netherlands and Poland. 
That there should be this widespread 
and growing interest is excellent; 
but it does mean that there must 
also be means of pooling—as_ far 
as that is practicable—the knowledge 
that is being so busily collected all over 
the world. It is unfortunately almost 
impossible to find any sure means of 
completely securing this pooling of 


knowledge; and so inevitably there is 
a great deal of duplication of effort. 
If this problem has proved intractable 
even within one single country, how 
much more difficult now that so large 
a part of the world is actively interest- 
ing itself. That there is immense effort 
being put into this whole question is 
undoubted. The Clean Air Council 
had a little while ago a quite imposing 
statement laid before it, of the research 
work at present being officially carried 
out or sponsored in this country; and 
recently I was looking at a statement 
of the official work being done in the 
U.S.A. which had been published by 
the U.S. Public Health. Services, 
covering the year 1959. There were 
something between 80 and 90 major 
research projects being carried out by 
Federal bodies and over 70 other 
research projects in non-Federal institu- 
tions covered by Federal grants. I was, 
also, favoured with the syllabus for the 
Third Air Pollution Research Seminar 
which was held at New Orleans in 
March of this year—in which papers 
were presented for discussion from 
nearly half the States in the Union as 
well as from Canada, U.S.S.R., Mexico 
and Great Britain. I mention these 
points to give you some idea of the 
immense interest in, and the immense 
expenditure on, research all over the 
world but particularly in the U.S.A. 
This too is borne out by the bulky 
Digest of State Air Pollution Laws that 
has been recently produced by the U.S. 
Department of Health Education and 
Welfare. When you remember that 
every one of the 50 States has its own 
laws on this subject, and that every 
municipality is largely its own master 
in this problem of clean air, then we 
may indeed be thankful that here in 
this country we are in this respect so 
much better off—even if we do not 
yet feel that everything is as it should 
be. 

All this shows you too what an 
amount of knowledge and experience, 
of trial and error, of half-truths, and 
likely and unlikely causes and cures, 
there are, through which those re- 
sponsible have to thread their difficult 
path. I do not think that there is 
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anything more that the N.S.C.A. with 
its slender resources can do, to filter as 
it were and digest all this material for 
the better guidance and assistance of 
those concerned; but it does seem that 
the Ministry or perhaps the D.S.I.R. at 
Warren Springs might consider this 
matter further. It is a real problem. 
Before leaving the activities in other 
countries I too must refer to what I 
think is one of the most exciting pieces 
of news from the air pollution front, 
namely the passing by the California 


State Legislative of the first act 
directed at motor exhausts. I do not 
mean smoke or visible exhaust. A 


Motor Vehicle Pollution Control Board 
has been established to administer the 
new powers, and in particular “ to 
determine and publish the criteria for 
approval of motor vehicle pollution 
control devices’? and to approve and 
issue certificates of approval for such 
devices. As soon as there are two 
approved devices, then from one year 
after that date no new motor vehicle 
will be “registered “in the “State of 
California unless it has an approved 
device; and this rule will apply within 
the following two years thereafter to 
every motor, private or commercial, 
that changes hands. That this should 
happen first in Los Angeles is not 
surprising, because as Smith Griswold, 
its very effective Air Pollution Control 
Officer, states in his latest review of his 
department’s activities, it is now com- 
pletely established that the operation 
of gasoline-powered vehicles accounts 
for the lion’s share of the notorious 
Los Angeles smog. There is no other 
part of the world I believe where quite 
the same compelling causes operate, 
but there is no doubt that every popu- 
lous country must give increasing and 
urgent thought to the problem of auto- 
mobile exhausts—as well as to the 
general question of gases in the air; 
and it is well that publicity should be 
given here in this country to such 
developments and actions elsewhere, 
because we also will have to face this 
sort of action—remembering too that 
our fuels, liquid and solid, have a far 
higher sulphur content, and to that 
extent are probably more dangerous, 


generally, than most of the fuels of the 
U.S.A. 

I quote this as just one example of 
the many developments and _ wide 
ranging activities that have been 
occurring since my committee re- 
ported. The future will see many more, 
and it is essential that we keep abreast 
with all this information so that the 
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latest improvements and inventions 
should at least be incorporated into 
any new designing or planning. That 
is why I have stressed this question of 
publicity; and that I feel must aiways 
be the keynote and a main objective of 
each annual conference of the National 
Society for Clean Air. 


THE ADMINISTRATIVE CONTROL OF SMOKE 
FROM ROAD VEHICLES 


by 
Douglas Laster, PRS A IAL hs 


Summary 


The problem of air pollution from 
road vehicles is causing increasing 
public concern. It may be divided 
under the two heads of visible smoke 
and invisible gases. As is the case 
with pollutants under the Clean Air 
Act, the visible smoke can be dealt 
with and is taken notice of by the law, 
while the invisible cannot yet be dealt 
with technically and therefore does 
not come under the law. The number 
of vehicles is continually increasing. 
Heavy black smoke appears to come 
from comparatively few offenders, 
more actual pollution coming from 
those vehicles emitting a moderately 
heavy smoke. Legal power is needed 
if a really effective clean up is to be 
secured. 

The present law is difficult to 
enforce, because of the need to prove 
damage or danger, but the police are 
increasing the number of cases they 
are taking to court. There is a need 
for a standard similar to the Ringel- 
mann chart. The Ringelmann chart 
is used by the State of California. Air 
Pollution Control Officers are used in 
California to enforce law. They are 
also used in Durban, operating via 
police. The use of the Ringelmann 
chart presents difficulties with mov- 
ing vehicles, and the use of either the 
Hartridge smoke meter or the Bosch 
instrument using filter paper is dis- 
cussed. In Durban the law is enforced 
by removing the clearance certificate 
of a vehicle until the smoke causing 
fault is remedied. A great deal of 
pollution from petrol vehicles will be 
cured when traffic congestion is eased. 


HE problem of air pollution by 
road vehicles is one which has 
engaged the attention of this 
Society in increasing measure in 
recent years, and many interesting 
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contributions on the subject can be 
found in past Conference Proceedings 
and in the Society’s journal. From 
press correspondence and other public 
references made to the annoyance from 
motor vehicle exhausts one may sense a 
growing impatience on the part of the 
public, and although no well-informed 
person would claim that the actual 
pollution from this source is as serious 
as that from domestic fires and indus- 
trial furnaces, nevertheless it does 
represent that part of the total aerial 
nuisance which occurs literally under 
our very noses, and for that reason 
alone it cannot be ignored for long. 

Pollution from internal combustion 
engines may be divided under two 
heads: (a) visible smoke, and (bd) 
invisible gaseous constituents. In the 
present state of our knowledge, the first 
is preventable, but practical means for 
dealing with the second are less 
apparent; therefore the existing law 
(such as it is, as will be examined 
later) rightly takes account only of 
visible emissions, and there are no legal 
sanctions which may be _ invoked 
against the other half of the problem— 
the carbon monoxide, hydrocarbons, 
aldehydes and nitrogen oxides which 
in combination produce the charac- 
teristic ‘‘ exhaust’? smell in our con- 
gested urban streets. 

One is immediately struck by the fact 
that there is here a parallel with 
industrial and domestic pollution as 
recogmized. by the Clean. Air Act, 
where there is smoke which is preven- 
table by enforcement of the Act, and 
there is the invisible problem of sulphur 
as yet unsolved and therefore incapable 
of being dealt with by law. From time 
to time one reads ill-informed criticism 
that the Clean Air Act does nothing 
about sulphur pollution, but no one in 
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his senses would suggest that the drive of them which are generating un- 
against smoke should have beendelayed reasonable and avoidable smoke, and 
on the grounds that it only dealt with here the complaint is principally, and 
the easy half of the problem. Research justifiably, against the diesel-engined 
is (we hope) continuing on sulphur, group. There appears to be no pub- 
but in the meantime we are deriving _ lished information upon which to rely, 
great benefit from the reduction of so during the preparation of this paper 
smoke. It is suggested that the time is some observations were carried out on 
now ripe for similar vigorous action  dliesel-engined traffic on a hill situated 
against unnecessary smoke from ona main trunk road in the North of 
vehicles, while the possibility of dealing England, with the results shown in 
with gaseous pollution is being further ‘Table 1. 


investigated. ‘The aim of this paper will Some explanation is necessary of the 
be to consider what methods might be _ classifications used for smoke density, 
adopted to that end. and attention is now directed to 


Before doing so it might be worth- Figure 1, which is reproduced by kind 
while to look at the extent of the permission of the British Petroleum Co. 
problem. The traffic in Great Britain Ltd., and which shows photographs of 
has the highest density in the whole diesel exhaust smoke taken against a 
world, and is increasing at an alarming white background and giving the per- 
rate. The total number of vehicles in centage light absorption in each case 
use in this country is now approxi- as checked against a smoke meter. In 
mately nine million, of which three- _ the observations, which were taken over 
quarters are private cars and motor- _ five half-hour periods, “ visible ’? smoke 
cycles. There are about 14 million means 30-50 per cent. light absorption, 
commercial vehicles, passenger and and up to the density shown in the 
goods, of which some three hundred second picture; ‘‘ moderately heavy,” 
thousand are diesel-engined. All of up to 70 per cent. as in the third 
these vehicles emit polluting gases, but picture; while “‘ heavy’? smoke was 
for our present purpose it is necessary taken as anything over 70 per cent. 
to form an estimate of the proportion ‘These classifications must be considered 


Light absorbed, per cent. 
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Fig. 1. Automotive exhaust smoke viewed against a white background 
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as being very approximate, and indeed 
the figures in the table must be taken 
with a certain amount of reserve: 
assessment of smoke density against a 
moving background and having regard 
to the wide variety of outlet pipe 
positions found on goods vehicles is 
anything but precise. (Passenger 
vehicles are required by law to have 
their exhaust outlet clear of the vehicle 
and to the offside, which renders them 
somewhat easier to observe; only one 
heavy goods vehicle having a vertical 
exhaust pipe was encountered amongst 
all these, and here assessment was of 
course no problem at all). 


The following comments may be 
made, arising from these observations. 
First, although the public outcry is 
chiefly against the vehicles which are 
laying a smokescreen across the road, 
and which are thereby open to prose- 
cution, these appear to represent little 
more than 1 per cent. of the total, and 
there must be far more actual pollution 
caused by the greater number emitting 
a moderately heavy smoke. Secondly, 
the public service vehicles have come 
out better than the worst lorries, but 
not as good as the best, although it 
should be noted that the numbers 
observed were perhaps insufficient for 
a firm conclusion to be drawn, and 
moreover, about 80 per cent. of the 
buses were from the same transport 
undertaking. Finally, although many 
of the lorries climbing the hill with a 
clean exhaust were, as might be 
expected, travelling light or with small 
loads, a considerable proportion suc- 
ceeded in doing so with what appeared 
to be a full payload; conversely, by no 
means all of the vehicles emitting 
unreasonable amounts of smoke were 
fully laden. 


The factors causing emission of 
smoke from diesel engines have been 
enumerated many times by contribu- 
tors to the Society’s proceedings, and 
other technical papers are to follow at 
this session, so that no more time need 
be taken up over this except to say that 
in almost all serious cases there is 
involved some act, default or neglect 
on the part of the vehicle operator. It 
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has to be accepted that by the nature of 
things there must be more particulate 
matter even in a good diesel exhaust 
than in that from a petrol engine. ‘The 
possibilities of further improvement in 
this direction will no doubt be discussed 
by the experts later. In the meantime, 
if we content ourselves with the 
immediate objective of tackling what 
may be considered reasonably practi- 
cable, dealing only with those cases 
where anything denser than merely 
** visible ’? smoke (as defined above) is 
being emitted, then on the figures 
obtained in the observations some 
25 per cent. of the diesel-engined 
vehicles on the road are going to be 
involved. How then may we set about 
this? 

Reading the many opinions ex- 
pressed on the subject, both in technical 
papers and in the public press, one 
finds two schools of thought: first, that 
‘‘ the police ought to be doing more”’; 
and second, that the proper method 
should be education and propaganda 
amongst vehicle operators and their 
employees. 


To dispose first of the latter alter- 
native, this has a familiar ring to those 
of us who are engaged in public health 
work. For many years now, a stream 
of health education has been directed 
at persons engaged in the food trades, 
with a view to promoting clean hand- 
ling of foodstuffs, but until the advent 
of the Food Hygiene Regulations in 
1955 (defective though they may be), 
too often one found oneself making 
little impression and merely preaching 
to the converted. The existence of 
adequate legal power is unfortunately 
essential before certain persons will 
become amenable to advice or exhor- 
tation. The necessity is not for an orgy 
of prosecutions, but for a law which will 
command the respect of those who are 
to obey it. How far in road traffic 
legislation are we short of having such 
a law, and this then brings us back to 
the first point: what more, if anything, 
can the police be expected to do? 


The present law regarding the emis- 
sion of smoke is contained in Regulation 
79 of the Motor Vehicles (Construction 


and Use) Regulations, as amended in 
1957, when an important change was 
made in the wording. It will be 
remembered that for a prosecution to 
succeed before 1957, one of two things 
had to be proved: either that the smoke 
was preventable or that it was harmful. 
The second alternative was never very 
useful for smoke cases: however strongly 
one may feel about exhaust smoke, the 
blunt fact is that there is even today no 
information which would be accepted 
in a court of law as proving that any 
person might be suffering direct actual 
harm therefrom. (Contrast, for ins- 
tance, a person burnt by cinders from 
a steam traction engine). To succeed 
on the other count, it was necessary to 
prove that the smoke was preventable 
‘““by the taking of any reasonable 
steps,” and the defence could take 
refuge in asking what steps should have 
been taken. The answer to that 
question could in certain circumstances 
involve a partial dismantling of the 
vehicle engine, and even then, if the 
remedy were found to be not a simple 
re-adjustment but a complete overhaul 
requiring a week in the workshop, 
could this be held to be a “‘ reasonable 
step’ in the middle of a firm’s busy 
period ? 


Following representations that this 
law was difficult of enforcement, the 
1957 amendment resulted, which imme- 
diately made no longer relevant the 
question as to whether the smoke could 
have been prevented or not. The 
emission of smoke became an absolute 
offence, provided only that it was likely 
to cause (a) damage to property or 
injury to person, or (b) danger to 
person. What has been the effect of 
this change? Again, the first alterna- 
tive of “damage” or “‘injury”’ is of 
little use against internal combustion 
engine smoke, which leaves only those 
cases where the amount of smoke is 
such as to impair visibility to the 
prejudice of road safety. Fears were 
expressed at the time that there might 
be even fewer prosecutions as a result of 


this amendment, but reference to 
Table 2, showing the number of 
offences proceeded against by the 


Metropolitan Police (the only readily 
available statistics on the subject), 
shows that this has not been so, that 
there has been an increase, though not 
a large one, in the cases taken to court. 











TABLE 2 
Year | Total Offences | Cautions | Summons 
1954 19 18 I 
1955 158 146 12 
1956 164 120 44 
1957 121 78 43 
1958 174 106 68 
1959 173 101 72 





What appears to be happening is that 
the police, finding a vehicle laying a 
smokescreen across the road, are now 
able to proceed confidently without 
having to worry about a possible defence 
involving “‘ reasonable steps ”’ or pre- 
ventability; but it is no longer possible 
to deal with a less dense emission by 
alleging it could have been avoided 
(which in very nearly all cases it most 
certainly could). 


Referring again to Table 1, this 
means that under the present law, just 
over I per cent. of the diesel-engined 
lorries observed might possibly have 
been the subject of police action, but 
the 25 per cent. unnecessarily emitting 
moderately dense smoke (and causing 
in the aggregate more nuisance) would 
do so with impunity. It is hardly 
surprising therefore that before the 
amended law has had three years’ 
experience behind it, there have been 
further representations to the Minister 
of Transport, and several questions in 
Parliament on the subject. There is 
now some agitation for the scope of 
the Regulation to be widened to 
include, as. well..as “mjury *~and 
“danger,” such terms as ‘“ annoy- 
ance,”’ “‘ inconvenience,”’ or “* discom- 
fort.”’ This does not have the wholesale 
support of the police, upon whom would 
fall the burden of proof of such vague 
allegations. It must be borne in mind 
that such cases as are at present. taken 
are so flagrant that little defence can 
be offered, and they frequently are in 
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fact undefended; if the law is to be 
_ strengthened for an all-out attack to be 
_ made on smoke on the roads, it is quite 
likely that there will be some organized 
opposition on the part of vehicle 
operators. 


Let us look for a moment at the his- 
tory of smoke abatement law generally. 
Under the old 1875 Public Health Act, 


| an industrial chimney could only be 
| dealt with if ‘‘ sending out black smoke 


in such a quantity as to be a nuisance.” 
How many prosecutions were possible 
using such vague terms, until the 
power to make byelaws laying down 
permitted periods for black smoke did 
away with the need to prove nuisance? 
There was, however, still the difficulty 
of defining ‘‘ black smoke ”’ until the 
1956 Clean Air Act finally took advan- 
tage of the scientific method of smoke 


_ estimation available in the Ringelmann 


Chart. The conclusion is inescapable 
that for road vehicle smoke a similar 
course is going to be necessary. Such a 
trend is in fact to be seen in recent 


legislation in certain other countries. 


In the State of California, U.S.A., 
the relevant road traffic law, admini- 
stered by the State Highway Patrol, 
states that ‘‘ no motor vehicle shall be 
operated in a manner resulting in the 
escape of excessive smoke, flame, gas, 
oil, or fuel residue,’? and in 1949 an 
order was made to the effect that “a 
motor vehicle shall be considered to be 


emitting ‘ excessive ’ smoke if on visual 


comparison for a reasonable period the 
exhaust products have a density equal 
to or greater than No. 2 on the Ringel- 
mann Chart.”’ In addition to this law, 
in that part of the State covered by the 
Air Pollution Control District organi- 
zation of Los Angeles, the Health and 
Safety Code containing their general 
smoke abatement law does not, as in 
this country, exclude such things as 
motor vehicles—the operative words 
are ‘‘shall not discharge from any 
single source of emission whatso- 
ever...’ and the air pollution control 
officers have specific power to “ stop, 
detain and inspect any vehicle designed 
for and used on a public highway.” 
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Penalties are provided for a discharge 
of more than three minutes in any hour 
of smoke equal to or greater than 
Ringelmann 2, or smoke not being 
black but having a similar degree of 
opacity, and there is an additional 
clause forbidding emissions which 
‘** cause injury, detriment, nuisance or 
annoyance to any considerable number 
of persons or to the public, or which 
endanger the comfort, repose, health or 
safety of any such persons or the public, 
or which cause or which have a natural 
tendency to cause injury or damage to 
business or property.” Finally, in 1957 
the air pollution control officers were 
given the power to enforce the road 
traffic regulation on smoke on the same 
footing as the highway police, the view 
being expressed that such activity 
‘** should be the common law respon- 
sibility of all local law enforcement 
agencies.” 


Two interesting points for discussion 
emerge here. First, the use of officers 
other than the police to administer a 
road traffic law. This suggestion has 
already been made in this country, by 
some local authority organizations, and 
in other places. The original Beaver 
Report referred to it: although the 
view was there expressed that the 
existing law was “ explicit and ade- 
quate ’’—a view which as we have seen 
was perhaps a little over-optimistic— 
the Committee in acknowledging that 
the police ‘‘ had much else to do,”’ went 
on to say that “‘ It is a matter in which 
the local authorities should be able to 
assist.” Is there, then, a case for 
following the Californian example by 
extending our Clean Air Act to include 
vehicles, and/or by giving local auth- 
ority officers power to enforce Regula- 
tion 79 (or some improved version of 
it)? Whilst leaving this question un- 
answered for the moment, it must be 
admitted that there are some argu- 
ments against, particularly that the 
power to stop a motor vehicle and 
question the driver is in this country a 
police prerogative, and any departure 
from that principle would require very 
serious consideration. 


The other matter of interest is the 
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Fig. 2. Diagram illustrating the working principle of the Hartridge—B.P. Smokemeter 


use of Ringelmann shades for vehicle 
smoke. Micro-Ringelmann charts are 
issued to the Californian patrolmen, 
but do not appear to be used in prac- 
tice. All officers receive a course of 
instruction in recognition of smoke 
density, and local courts have upheld 
this technique. Nevertheless, assess- 
ment of smoke from moving vehicles 
must present the same difficulty as was 
experienced by the writer in carrying 
out the observations referred to earlier, 
except that in America vertical exhaust 
stacks are more often fitted to heavy 
commercial vehicles. It does, however, 
seem safe to say that if visual observa- 
tion using Ringelmann or other stan- 
dards is to be relied upon, the per- 
missible level of smoke must always be 
a fairly high one, and it has been the 
opinion of the writer for some time that 
some more objective method of smoke 
measurement will have to be employed 
before any real progress can be expec- 
ted. 

Such objective measuring devices do 
in fact exist, and examples of two types 
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will now be described. The first, the 
Hartridge-BP Smokemeter, works on 
the principle of the comparison of the 
density of a column of smoke with a 
column of clean air, in tubes which are 
optically and dimensionally identical. 
(See Figure 2). At one end of the tubes 
there is a light source, and at the other 
a photo-electric cell, mounted on 
swinging arms so that they can be 
together moved from one tube to the 
other. The photo-cell is connected to 
a micro-ammeter having a smoke 
density scale reading 0-100, represent- 
ing percentage light absorbed. A 
constant flow of clean air is arranged 
to avoid soot building up on the light 
source and the cell and so interfering 
with the instrument’s accuracy. The 
device can be connected to an exhaust 
pipe in a matter of seconds and, allow- 
ing for a short warming-up period, the 
whole of the checking may be carried 
out within a few minutes. This meter 
has been approved by the Air Pollution 
Panel of the British Motor Industry 
Research Association for research work, 





and the road authorities in Belgium are 
known to be experimenting with a view 
to its official adoption in that country. 

The other type of instrument such 
as developed by the Robert Bosch 
Company in Germany uses a filter- 
paper disc through which a measured 
quantity of gas (330 c.c.) is drawn by a 
pneumatic pump clamped to _ the 
exhaust pipe (Figure 3) and capable if 
desired of being operated by remote 
control from the driving cab for tests 
on the road. To avoid errors in visual 
comparison of the darkened discs, these 
are evaluated in a separate photo- 
electric unit giving a direct reading on 
a micro-ammeter, 1n this case on a scale 
reading o-10. The advantages claimed 
for this meter are that the delicate 
photo-electric part of the equipment 
does not require to be carried on the 
vehicle during testing, and that the 
filter-paper discs form a permanent 
record available for later use. Against 
this, the criticism can be made that 
only a relatively small sample of the 
gas is taken for measurement at any 
one time, and such a meter cannot 
show the constantly changing density 
of exhaust gas. 

An approved smoke-meter in the 
hands of the police, the official vehicle- 
testing stations, or the traffic examiners 
of the Ministry of Transport, could be 
made an effective weapon in the drive 
against diesel smoke. To test at regular 
intervals three hundred thousand road 


vehicles, or even the worst 25 per cent. 
of them would be a formidable under- 
taking, but this would not really be 
necessary. All that would be required 
would be the power for the police (or 
any other enforcement authority) to 
refer for testing under controlled 
conditions any vehicle seen to be 
smoking excessively; if the test con- 
firmed their opinion, the vehicle (and 
its owner) could then be dealt with as 
appropriate. The improvement in 
exhaust condition would not be con- 
fined to those vehicles actually tested: 
obviously all operators would endea- 
vour to keep themselves out of the hands 
of the testing stations, if only because 
of the loss of time involved. (Another 
advantage would be that the acceptable 
standard could be altered at any time 
as might be found expedient, simply by 
the official substitution of a new per- 
mitted number on the scale). 

Such a scheme is perhaps not as 
revolutionary as at first appears, 
because a variant on it is being 
successfully worked in the City of 
Durban, South Africa, and those who 
attended last year’s International Con- 
ference of this Society may remember 
a reference to it by that city’s Air 
Pollution Control Engineer, Mr. K. R. 
Johnson, to whom acknowledgment is 
made for these further details in 
amplification of the paper he then 
presented. In addition to a road 
traffic law similar to our own prohibit- 
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Fig. 3. Bosch sampling pump installed on vehicle 


ing smoke which is a nuisance or 
interfering with visibility, there is a 
provincial ordinance regarding unroad- 
worthy vehicles, providing for their 
removal from the road, again much as 
in this country, but with this addition, 
that ‘“‘ where it appears to a police 
officer . . that the emission of smoke or 
fumes from a vehicle is due to a defect 
therein,”’ it can be dealt with as unroad- 
worthy. Quoting from Mr. Johnson: 
** In practice the Air Pollution Inspec- 
tors report all vehicles seen emitting 
excessive smoke and the eight worst 
vehicles are referred to the Police the 
following morning. The Police are then 
responsible for directing the vehicle to 
the Municipal ‘Testing Ground where 
tests are made simulating road loaded 
conditions. If the examination, in 
which a smoke meter may be employed, 
confirms excessive smoke emission, the 
examining officer removes the clearance 
certificate so that the vehicle cannot be 
used until the defect has been remedied. 
Prosecutions are therefore avoided, and 
in the 700 cases where vehicles have had 
their clearance certificates suspended, 
the Legislation has not been challen- 
ged.”? (It will not escape notice that 
here again we find the local authority 
air pollution staff working in associa- 
tion with the police). 


So far, no mention has been made of 
smoke from petrol engines, but this, 
being generally a more transient 
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phenomenon, is harder to deal with 
legally. However, except for the small 
*‘ petroil ’-lubricated two-strokes, 
mainly motor-cycles and __ scooters, 
which are a special problem for which 
it is difficult to see a simple remedy, no 
petrol engine should ever emit more 
than a minimal quantity of visible 
smoke, and an engine with a heavy 
consumption of lubricating oil and 
generating a continuous blue fog is due 
for an overhaul in any case. There seems 
to be no reason why a similar procedure 
to the foregoing could not be evolved to 
deal with such cases. There is this 
important difference: a diesel smokes 
when it is being worked hard; a petrol 
engine is at its worst from the point of 
view of both visible and_ invisible 
pollution under conditions of inter- 
mittent operation, as in congested 
town traffic. In fact, one of the most 
practical ways of alleviating the nui- 
sance from petrol engine fumes in this 
country, where there are no special 
circumstances such as obtain in the 
Los Angeles basin, would be by road 
planning to keep urban traffic on the 
move, and when possible away from 
shopping and business precincts, so 
reducing the amount of polluting 
matter generated, and at one and the 
same time aiding its more rapid 
dispersal. Fortunately, if only for 
economic reasons, this policy is likely 
to be forced upon us in increasing 
measure in the future. 





It is necessary for the diesel de- 
signer to design his engine so as to 
reduce smoke emission, for both 
economic and amenity reasons. There 
is need for a means of measuring 
smoke emission and for 2 standard of 
smoke acceptibility. The Hartridge 
smoke meter fulfills the need for an 
instrument which gives an instan- 
taneous reading, is portable and does 
not rely on special services for opera- 

tion. It operates by measuring the 
obscuration of a beam of light falling 
on a photocell, and showing this as a 
direct reading in percentage smoke. 
Other forms of smoke-meter working 
on the filtration principle are not so 
convenient, particularly for roadside 
use, although they do have the advan- 
tage of making a permanent record. 
Diesel engines have limiting points 
of clean running which can be reached 
by reducing the engine speed or fuel 
quantity; if these are well up in the 
speed range then the engine is a good 
one. It is suggested that a new engine 
should have an exhaust of under 25 
per cent. obscuration as measured by 
the Hartridge meter, that the allow- 
ance for engine wear should be up 
to 45 per cent., and that 60 per cent. 
should be the “ condemnation ” limit. 

The poor combustion which gives 
rise to smoke can be the result of a 
number of factors such as faulty 
injection equipment, lack of cylinder 
compressions and interference with 
the air breathing of the engine. The 
paper describes these faults in some 
detail. 


O the diesel engine specialist 
exhaust smoke means engine 
inefficiency. Smoke is the tell- 
tale that the engine is unable to digest 
its fuel completely and this becomes a 
double burden to the user in the forms 
of loss of engine performance and fuel 
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wastage; both cost money. To the man 
in the street, vehicle exhaust smoke is a 
nuisance. It is something he can see, 
smell and noticeably feel its effect on 
breathing and sight. He dislikes any 
of these feelings immensely. Thus, the 
diesel engine manufacturer is morally 
compelled to do his utmost by way of 
design and workmanship to produce 
engines which are to all intents and 
purposes smoke free. Additionally this 
objective must be sustained over 
extended running periods. There is, 
therefore, a high premium on engine 
durability and stamina as well as per- 
formance. 

These qualities are not just designed 
so simply into the engine. It could be 
said that 85 per cent. of the desirable 
qualities of a diesel engine covered by 
general overall performance can be 
guaranteed straight from the drawing 
board. The remaining 15 per cent. has 
to be obtained by experimental and 
development know-how. As_ every 
single per cent. of performance is 
gained it becomes progressively more 
difficult to claim the remainder. As 
this important phase of development 
proceeds, there is one outstanding 
factor which dictates the progress on 
the scoreboard; that is exhaust smoke 
emission. 

Smoke to the Development Engineer 
limits engine performance; in one 
direction the limit is on B.M.E.P.f or 
the torque output, and in the other it 
is on the speed range or maximum 
B.H.P.t The manufacturer wants both 
high B.M.E.P. and B.H.P. coupled with 
a good specific fuel consumption in 
order to sell his engine. None of these 
vital necessities can be achieved with 
a dirty exhaust. 


} Brake Mean Effective Pressure and 
Brake Horse Power. 


Means have to be devised for 
measuring exhaust smoke emission and 
some standard has to be set up for 
smoke acceptability from both a 
density and volume aspect. The experi- 
mental engineer can use well-trained 
eyes for visual observation to a degree 
but it takes a correctly designed 
instrument to register any minor 
changes in exhaust due, for instance, to 
some experimental feature being tried 
out on the engine. It is believed that 
the ideal smoke measuring meter 
would be one that gives an instan- 
taneous reading and would therefore 
follow any change in exhaust discolouri- 
zation immediately, would have porta- 
bility and not rely on special services 
for operation. The Hartridge-BP 
meter fulfills these requirements very 
well. With this instrument the engi- 
neer can assess his engine performance 
against a smoke scale very quickly and 
set the engine output within a specified 
smoke range; that is, the meter be- 
comes a “‘ Go” or “‘ Not Go” gauge. 
It works on the light absorption 
principle. 


The meter consists of a photo-cell 
and light which may be placed at will 
at opposite ends of either of two tubes, 
by means of a hand lever. One tube is 
supplied with clean air by means of a 
small blower, to provide a zero refer- 
ence, while the other has a central 
tapping which can be connected to a 
sampling pipe in the exhaust line. The 
air flow restricts the exhaust gas to the 
exhaust tube and also flows around 
the lamp and photo-cell, helping to 
keep them clean. The exhaust gas 
flows outwards in its tube, through 
radial holes at the ends, into the casing 
and thence out via pipes connected at 
either end of the casing. 


The exhaust gas obscures the light 
falling on the photo-cell, thus causing 
a reduction in the current measured 
by the micro-ammeter which has a 
reversed scale and therefore gives a 
direct reading of per cent. smoke. The 
only services required to operate this 
instrument is a D.C. supply from a good 
healthy 12-volt battery. 


Other forms of Smokemeter are not 
so convenient to use as this. They 
usually work on the filtration principle. 
A known quantity of smoke is made to 
pass through the special disc or strip as 
the case may be of filter paper which 
is inserted in the sampling probe. This 
is connected to a vacuum pump which 
is controlled by a time switch in the 
case of disc filters or continuously 
moved at a pre-determined speed in the 
case of strip-type filter paper. In 
either case the exhaust gas is drawn 
through the filter paper for a definite 
period of time. The duration of this 
time is obviously very important as the 
discolourization of the filter paper by 
the exhaust smoke is dictated by the 
time exposure. After the test, the filter 
paper is removed and the amount of 
smoke is determined by comparing the 
degree of blackening with a scale pro- 
vided with the instrument or com- 
pared visually by means of a photo- 
meter. It can be quite a lengthy pro- 
cess using this type of instrument to 
record exhaust smoke density and it is 
doubtful whether it could be used with 
accuracy and the speed required for 
snap checks, for instance at the road 
side, but it has one redeeming feature 
if used in a laboratory that the records 
of smoke are permanent and can be 
filed with other engine data. 


These meters measure the density of 
the exhaust, and not the volume. There 
are no ready means of measuring the 
volume of gas emitted from an exhaust 
pipe. It is, however, most important 
that volume be considered as it stands 
to reason that a tiny exhaust pipe from 
a small engine, even though dischar- 
ging a “‘dense’’ exhaust is a far less 
atmospheric pollutant than a less dense 
discharge from a big engine’s big 
exhaust pipe. 


In co-relating density and volume 
to an acceptable limit, the engineer’s 
eye is usually the judge of the exhaust 
of the engine he is working upon. 


As mentioned earlier, the smoke 
limits of any engine are reached by 
either pushing the speed range too far 
or by admitting too much fuel in order 
to lift the torque output. If you went 





‘the other way, i.e. reduce the speed 
and fuel quantity, then points would 
arise when the engine runs clean. These 
limiting points of clean running are 
very important. If they are well up in 
the speed and load range then the 
engine can be classed as a good one 
and vice-versa if they are low in the 
appropriate ranges. Should there be 
no points of clean running on either 
range, then the engine is indeed a very 
poor one. 
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Figure 1 is a graph which endeavours 
to illustrate these points. Various 
horse power curves are taken over the 
speed range in which the throttle has 
been set to give a constant exhaust 
smoke emission on the smokemeter. 
The line of clean exhaust means that 
the engine runs clean under all con- 
ditions of operation beneath the line. 
It is well up in both the load and speed 
range, whilst any increases in fuel 
admission do not readily raise the 
exhaust emission from the engine. 
This means that the engine is flexible 
and can go a long way before the 
exhaust limits engine output. On the 
road, such an engine would continue 
to run with an acceptable exhaust for 
extensive mileages. On the other hand, 
the curves shown in Figure 2, where 
the lines of clean exhaust and dirty 
exhaust are packed close together, then 
that engine would be ready to emit 
smoke with very little deterioration 
through running and what is more 
would have poor performance even in 
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the new condition. Naturally, the 
manufacturer wishes to cover as much 
clean running range as possible with 
his engine, but can considerably widen 
its scope by permitting a small accep- 
table amount of exhaust smoke. The 
question now is what is an “* acceptable 
exhaust ’?? Certain manufacturers per- 
mit a.“ trace,’ or ~just' visible.” cor 
even ‘* moderate smoke,’’ but whatever 
convention is used, a proper definition 
is lacking. With the smokemeter how- 
ever there is no guesswork, and for 
new engines a 25 per cent. maximum 
light obscuration by the exhaust smoke 
through the Hartridge-BP meter would 
be a top limit. A “ warning ”’ upper 
limit for vehicles on the road would be 
approximately 45 per cent., whilst 60 
per cent. would be a condemnation 
limit. It is known, of course, that as 
engines wear out and fuel injection 
equipment goes off tune, the exhaust 
emission becomes greater and_ the 
difference between 25 and 45 per cent. 
is the allowance made to cover general 
service deterioration. ‘The 45 per cent. 
may only occur at the maximum 
speed of the engine; nevertheless this 
is considered a_ reasonable figure 
indicating that the engine requires 
some maintenance attention. 

Let us consider the factors which 
cause exhaust smoke during the opera- 
tion of the vehicle on the road. Assu- 
ming that the engine left the maker in 
an acceptable condition, but the 
exhaust emission has deteriorated with 


time, the simple conclusion is_ that 
engine combustion has been upset. 
Three main things could have gone 
wrong either singly or collectively to 
bring about this state of affairs. These 
are fuel injection equipment, engine 
cylinder compression and interference 
with the air breathing of the engine. 
Fuel injection equipment embraces 
injectors, injection pump, engine gover- 
nor and fuel oil filters. All these are 
items of precision manufacture. Small 
things can easily unfavourably disturb 
this equipment and if we take the 
injectors alone, such things as: 


Leaky needle valve seats, 

Tight or sticky needle valves, 

Blocked or partially blocked fuel 
orifices, 

Reduction of fuel release pressure 
causing poor atomization, can all 
bring about a foul exhaust. 


Even the fitting or the clamping of 


the injector in the cylinder head if not 
carried out correctly can mar its 
operation. 


In the case of the fuel imyjection 
pump, it is essential that all pumping 
elements must deliver reasonably the 
same quantity of fuel otherwise certain 
engine cylinders will be overworking 
causing smoke while others will be 
slacking and not doing a fair share of 
the work even though the total engine 
output is what it should be. The pump 
must also be calibrated or set correctly 
for maximum fuel delivery otherwise if 
all the pumping elements are over- 
fuelling then the exhaust smoke could 
be intolerable. It is not unknown for 
operators deliberately to overfuel the 
engine for the sake of obtaining greater 
power output; the result of this 
operation generally results in excessive 
exhaust output. The fuel pump has 
also to be correctly timed against the 
engine crankshaft and here again mis- 
timing, especially if on the late side, 
leads to a polluted exhaust. There is 
still another malady which upsets the 
engine and consequently the exhaust 
to a very high degree and that is 
sticky fuel pump delivery valves. If 
the delivery valves stick or are sluggish 
in operation, an excessive quantity 0. 
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fuel passes the injector because the 
valves fail to unload or return from the 
pipe line to the pump a definite quan- 
tity of fuel which otherwise it should 
normally do for correct engine opera- 
tion. 

It may have been gathered from these 
comments that dirt and foreign matter 
can cause the majority of ailments 
leading to bad fuel injection and 
consequently bad exhaust. It is, there- 
fore, essential that the fuel filters must 
have proper and regular maintenance 
in order to protect the remainder of 
the injection equipment and preserve 
good clean engine running. ‘The 
makers’ recommended filtration ele- 
ments should always be used and the 
actual replacement of the elements 
must be carried out with hygienic 
precautions to avoid foreign matter 
entering the filter during the replace- 
ment process. 

As a rule fuel pumps are equipped 
with an excess fuel device provided 
for aiding a quick start in low tem- 
perature conditions. ‘This device is 
sometimes abused by unconcerned 
operators or drivers as a means of 
increasing engine power by perma- 
nently engaging or devising means to 
operate at will the excess fuel device in 
order to increase the range of pump 
control rod movement, and _ hence 
pump output. This device can admit 
anything from 25 to 100 per cent. extra 
fuel over and above the engine’s 
normal ration, and it takes very little 
imagination to realize that the exhaust 
under these conditions would be 
deplorable. In recent times this device 
has been designed so as to baulk this 
form of tampering but there are still 
numerous vehicles on the road capable 
of being severely abused by “ rogue ” 
operators. As mentioned earlier, 
another form of smoke creation is to 
over-speed the engine. A governor is 
usually fitted to the diesel engine which 
has been carefully set to a stipulated 
maximum speed by the engine builder. 
If for the sake of increasing the speed 
of the vehicle, the governor adjustments 
have been disturbed towards the higher 
speed condition, then the engine will 
emit smoke in greater quantities than 


_was ever intended. Such over-speeding 


is not always deliberately produced and 
can be caused by the inattention to the 
correction of worn governor parts if of 
the mechanical type, or air leaks, etc., 
if they are of the vacuum type, or worn 
adjusting points in the hydraulic form 
of governor. 

Finally since we are dealing with 
compression ignition engines, it follows 
that if there is no compression there is 
no ignition, or if poor compression, 
very poor ignition or combustion. It 
is essential, therefore, that cylinder 
compression must be maintained to its 
maximum value if the utmost efh- 
ciency is to be derived from the engine. 
To achieve this, cylinder wear must be 
carefully checked to ensure that piston 
rings have a good chance of doing their 
job. The rings must also be in first 
class condition, free from scuff marks, a 


perfect bed on the sides and face and 





the radial pressure must be within the 
makers’ recommended tolerances. ‘The 
pistons must also subscribe to good 
compression by being free from wear 
in the ring grooves and, at the same 
time, the rings must be free to. work 
correctly in the grooves and no 
excessive wear should have taken place 
on the piston skirts or top lands. Inlet 
and exhaust valves must seat perfectly. 
Very often much damage is done by 


hand lapping and grinding valves just 
for the sake of doing it. The proper 
thing to do is to use a cylinder pressure 
gauge and if compression pressure falls 
below that recommended by the 
makers, then valves and the like must 
receive attention but it is unwise to 
disturb the valves, etc., if compression 
pressures and lubricating oil consump- 
tion figures are good. 

The final point now is the condition 
of the air intake or breathing of the 
engine. By this is meant items such as 
inlet ports in the cylinder head, the 
inlet manifold with its throttle and 
venturi if the engine uses a vacuum 
governor, and the air filter. Any of 
these components can upset engine 
performance considerably if they be- 
come blocked with foreign matter, 
preventing the engine from breathing 
correctly and thus causing indigestion 
of the engine’s fuel. The air filter 
should protect the remainder of the 
air intake system but often the filter is 
neglected which usually causes one of 
two things. Either the filter itself be- 
comes choked through lack of cleaning 
and attention and tends to strangle the 
engine or else it is damaged internally 
and thus allowed to pass the dirt, etc., 
and then choke the remainder of the 
air system. The net results of either of 
these negligences is a smoky engine. 


SOME FACTORS CONCERNING DIESEL 
ENGINE EXHAUST SMOKE 


By 
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Summary 


The paper considers the possible 
reasons for the emission of black 
exhaust smoke from automobile 
diesel engines. The principal reasons 
are [1] too great a quantity of fuel 
being delivered by the high pressure 
pump into the engine, or [2] mal- 
functioning of the fuel injectors. 
Evidence of the effect of these factors 
on exhaust smoke is presented. Both 
of these factors are thought to be due 
to poor maintenance, particularly of 
the fuel injection equipment. 

Investigations have been carried out 
into the effect of changes in fuel 
quality on exhaust smoke, and it is 
shown that while large changes in fuel 
quality can produce small changes in 
exhaust, the changes permissible 
within the acceptable marketing speci- 
fication are only small. The effect of 
mechanical factors discussed above is 
of greater importance. 


Introduction 


T is a common experience that there 

are a number of diesel engined 

vehicles on our roads which emit 
black smoke and it is the author’s 
intention to discuss the likely reasons 
for this smoke. 


Production of Black Smoke 


In the diesel engine, there is generally 
no throttle between the atmosphere and 
the engine cylinders, so that an almost 
complete cylinder full of air is available 
for each combustion cycle. Power out- 
put is regulated by the quantity of fuel 
that is injected into the cylinders. 
(This is in contrast to the petrol 
engine, in which the petrol is mixed 
with the air in an almost constant ratio 
outside the cylinders, and only sufficient 
of this mixture to develop the power 
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required is drawn into the cylinders for 
burning). 

When the power output of the diesel 
engine is low, there is far more air 
(oxygen) available in the cylinders than 
is required to burn the small quantity 
of fuel injected, but as the power output 
increases, the quantity of excess oxygen 
becomes progressively smaller. If the 
quantity of fuel is increased to the stage 
where some of the fuel is unable to find 
sufficient oxygen to burn completely, 
then partly burned fuel in the form of 
carbon is emitted with the exhaust 
gases, and this, very largely, is what 
constitutes black smoke. 


Effect of Overfuelling 


Figure i shows how a typical auto- 
motive single-cylinder diesel engine in 
good mechanical condition responds to 
variations in the quantity of fuel 
injected. Up to approximately 4 lb./hr., 
engine power increases almost linearly 
with fuel input, and there is virtually 
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no exhaust smoke. Increasing the fuel 


flow above 4 lb./hr. causes a rapid 
in smoke and a marked 
reduction in the rate of power increase. 
The results shown were all obtained at 
a constant speed, but the same picture 
would have been obtained had any 
Bther specd been “chosen from the 
working range of the engine. 


The smoke readings shown on this 
and other figures were obtained using 
a Hartridge-BP Smokemeter*. The 
experience of the author has been that 
for conventional diesel engines in 
heavy commercial vehicles, below 30 
smoke units the exhaust is invisible 
under most conditions, and above 50 
units the exhaust starts to become 
objectionable. 


All diesel engines are fitted with a 


stop to limit the maximum quantity of 
fuel used by the engine (in the case of 


the engine discussed above, the limit 
specified by the manufacturers is 
4-2 lb./hr.) and almost always the 
exhaust smoke at this limit is invisible. 


Exhaust smoke can be caused by 
increasing the fuel flow beyond the 
limit specified by the engine manufac- 
turers. It will be seen from Figure 1 
that this results in a slight increase in 
power, but is accompanied by an 


increase in smoke. It is thought how- 


ever that the habit of deliberately 


increasing the fuel input to obtain 
more power is not as common as it used 
to be. 


It is not sufficiently realized however 
that this extra power is purchased at an 
unduly high increase in fuel consump- 
tion. Table 1 compares the increase in 
fuel input beyond the limit set by the 
engine manufacturers with the corres- 
ponding increase in power. 


Another possible cause of over- 
fuelling is wear of the maximum fuel 
stop. If the exhaust is of borderline 
visibility with the normal maximum 
fuel input, even a slight increase in fuel 
input can result in a disproportionate 
increase in exhaust smoke. 


* A photograph of this smokemeter is 


shown on page 34. 


Table x 


Effect of Increasing Fuel Consumption 
Beyond Maker’s Maximum Limit 


Percentage Increase Percentage Increase 








in Fuel Consumption in Power 
5 2 
10 a7 
15 5S 
20 7-0 





There is one case where a very large 
increase in exhaust smoke can be 
obtained from an engine in good 
condition. In cold weather, diesel 
engines start more easily if, while the 
engine is cranked, the quantity of fuel 
delivered to the engine is greatly in 
excess of the normal maximum. Diesel 
engines therefore have an excess fuel 
device which permits the fuel input to 
be increased by up to 100 per cent. 
beyond the normal limit. Generally 
the design of this device is such that it 
automatically ceases to operate once 
the engine starts, but irresponsible 
drivers have been known to arrange 
systems of wires and string so that the 
device can be put into operation when 
maximum power is required. This 
causes very dense smoke to be emitted, 
so much of the blame placed on the 
diesel engine as a contributor to air 
pollution has been caused by the 
comparatively few drivers who mis- 
guidedly indulge in this bad practice. 


Effect of Injector Deterioration 


So far, overfuelling has been dis- 
cussed on the assumption that the 
engine generally is in first-class order. 


The time available for combustion 
in a high speed diesel engine is very 
small (approximately three milliseconds 
in a typical heavy vehicle engine at full 
speed) and if the fuel is to be completely 
burned in this time, the oxygen must be 
immediately available to the fuel; this 
is achieved by injecting the fuel in a very 
fine spray. 


It is no exaggeration to say that the 
one factor which influences smoke 
formation more than any other in the 
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diesel engine is the condition of the fuel 
injectors. ‘These injectors are robust 
items of equipment that will operate 
satisfactorily for many thousands of 
miles without deterioration, but in 
order to achieve this, the injectors 
require to be serviced regularly and 
with due care. 


1. Sticking Needles 


One of the commonest faults with 
injectors is that of sticking needles, 
which cause a very coarse spray to be 
formed at the start and end of the 
injection period and give rise to exhaust 
smoke. The reason for sticking injector 
needles is almost invariably dirt. The 
clearances between the needle and the 
injector body are of the order of two 
microns (25 microns are equal to 
0-001 inch) and it is imperative that 
during the overhaul of the injectors, 
absolute cleanliness is necessary to 
avoid dirt causing binding of the 
injector needle in its body. Again, 
although fuel is delivered to the vehicles 
in a clean state, the fuel tanks of 
vehicles can contain dirt and scale and 
adequate fuel filtration is vital. The 
paper fuel filters that have become 
available during the last few years have 
helped considerably in reducing the 
frequency of dirt entering the fuel 
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system. Again, unless care is exercised 
by the fitter responsible for routine 
injector and filter change and fitting, 
dirt can enter the fuel system during 
this servicing and can undo the good 
achieved by first class injector overhaul 
and by the provision of the finest filters. 

Figure 2 shows results from an auto- 
motive diesel engine illustrating the 
effect of sticking needles. These curves 
were obtained during road testing of a 
commercial vehicle and show the smoke 
readings observed during a full torque 
acceleration (i.e. with accelerator pedal 
fully depressed). In this case, the 
incidence of sticking needles was traced 
to dirt entering the fuel system between 
the filters and the injection equipment. 


2. Hole Blockage 


In the injectors, the fuel is sprayed 
through holes o-o10 to o-015 inch 
diameter; sometimes these small holes 
become blocked with carbon and this 
leads to local overfuelling in the com- 
bustion chamber and to exhaust smoke. 
Engines seem to vary in their response 
to hole blockage, but in some engines 
one blocked hole results in a large 
increase in smoke. 

Figure 3 shows the effect of one 
blocked hole in a small single cylinder 
stationary diesel engine. It will be seen 
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that not only is the smoke more dense 
at full fuel input, but the exhaust smoke 
is visible for a significant part of the 
range of fuel input. 

_ One of the principal reasons for hole 
blockage is needle sticking which, as 
explained above, is caused by dirt in 
‘the fuel system. Hence there is again 
further reason for care in ensuring the 
highest standards of fuel cleanliness. 

| In the experience of the author, the 
reasons for exhaust smoke described 
eo cover most of the cases of exces- 
sive smoke that he has investigated. 
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There are other possible reasons, such 
as blocked air filters, incorrect fuel 
timing etc., but their frequency of 
occurrence is much smaller. 


Effect of Fuel Quality on 
Exhaust Smoke 


Work has been done to assess the 
effect of changes in fuel quality on 
exhaust smoke and some of _ these 
results are given in Figures 4 and 5. 
These results were obtained during the 
road testing of two different makes of 
heavy commercial vehicles and they 
represent smoke readings obtained 
during full torque accelerations with 
the engines using a range of fuels. It 
is of interest to note that with the 
vehicle, the results of which are shown 
on Figure 4, at the maker’s recom- 
mended limit of fuel input, the exhaust 
smoke was barely measurable, even 
with the Hartridge-BP smokemeter. 
The results shown were obtained by 
deliberately altering the maximum fuel 
stop to give 30 per cent. excess fuel. 

In both engines, kerosine produced 
less smoke than the other fuels, but with 
this exception, the effect of fuel quality 
on exhaust smoke was small. 

The smaller level of smoke with 
kerosine is ascribed in part to the 
difference in specific gravity between 
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this fuel and the remainder. The diesel 
engine injection pump delivers a fixed 
volume of fuel to the engine and there- 
fore, with kerosine, a smaller weight of 
fuel is injected than with the other fuels. 
If the maximum fuel stops had been 
adjusted with kerosine to deliver the 
same weight of fuel that was obtained 
with the other fuels, then the difference 
in smoke levels would have been 
smaller. Since less weight of fuel was 
injected with the kerosine, it follows 
that the horsepower would have been 
correspondingly reduced. 


It will be seen (Figure 4) that the 
kerosine produced an increase in smoke 
at low speeds in one of the engines. 
This is thought to be due to the lower 
viscosity and density of the kerosine 
producing under-penetration at low 
speeds, due to toc little turbulence in 
the combustion chamber. As the speed 
rose, the increased turbulence offset the 
effect of the under-penetration. 


The variation in quality of the fuels 
used in this work was much greater 
than would be allowed by modern 
specifications of diesel fuel in this 
country. It can be said therefore that 
within the range of quality variations 
encountered in the market, the effect 
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of fuel quality on exhaust smoke is small. 
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The Hartridge-B.P. Smokemeter 


METHODS OF REMOVING SMOKE FROM THE 
EXHAUST GASES OF DIESEL ENGINES 


Summary 








The diesel engine, despite its effi- 
ciency, has a reputation for being a 
source of one of the worst forms of 
pollution, because of its emission of 
black smoke, formed by unburnt fuel. 
Most of the emission is a result of 
such factors as poor maintenance, 
_ but if a device could be found to 
prevent smoke being emitted, it 
would make a useful contribution to 
_ the reduction of air pollution. Cyclone 
_ cleaners, combustion (either catalytic 
_ or non-catalytic), filtration and scrub- 
_ bing, were considered as means of 
_ removing smoke from exhaust gases, 
and experimental work was carried 
out on some of them. A single- 
cylinder stationary engine and a six- 
cylinder engine in a 10-ton vehicle 
were used for the experiments. 
Cyclones were not experimented with, 
as their efficiency is extremely low 
with small particles as found in 
diesel smoke. Non-catalytic combus- 
tion needed too high a temperature 
_and catalytic combustion was ineffec- 
tive. No suitable filtering medium 
could be found, nor could any effective 
scrubbing device. All methods which 
were capable of effecting a substantial 
reduction would be costly in opera- 
tion, and none are considered satis- 
factory for road transport. It is 
concluded that more emphasis should 
_be given to the prevention of smoke 
_ than to devising methods of removing 
it. 
Introduction 


F the modern methods of produ- 
cing mechanical power the diesel 
engine is probably the most 
efficient and among the most reliable. 
For these reasons its application to 
motor transport was obvious and its 
position as basic prime mover is well 
established. It is unfortunate that in 
spite of its superior efficiency it makes 
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a noticeable contribution to the air 
pollution of cities and arterial roads. 
Its reputation of being the source of 
one of the worst forms of pollution is 
entirely due to the fact that the diesel 
engine can emit black smoke, formed 
by the incomplete combustion of the 
fuel. The exhaust from the petrol 
engine on the other hand may contain 
a much higher percentage of partially 
burnt fuel, but is invisible. 

There are many reasons why a diesel 
engine may produce smoke’; it may be 
due to poor maintenance, particularly 
of the injectors, low compression ratio, 
partly blocked air intake filter, or it 
may be produced by overfuelling. This 
latter condition occurs during periods 
of acceleration when the engine is 
running below the governed speed or 
it may be achieved deliberately to 
obtain extra power when the engine is 
under heavy load. Most of the black 
smoke produced by diesel engines is a 
result of overfuelling. 

Although black smoke should not be 
produced, the fact remains that many 
diesel lorries on the road emit smoke, 
and some emit a great deal and while 
it is not suggested that any device 
should replace the need for. correct 
servicing and operation of diesel 
engines, if a simple device could be 
found which would prevent this it 
could make a useful contribution to the 
reduction of air pollution. 

The requirements of any device to 
reduce smoke are that it should be 
cheap, be foolproof, have a long life, be 
robust, require little maintenance and 
should not reduce the performance of 
the engine appreciably. 


Nature of the Problem 


The smoke in the exhaust exists as 
small particles of higher hydrocarbons 
or other carbonaceous substances in the 
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Fig. 1. Diagrammatic arrangement of smoke burning apparatus 


size range from o to 1 micron?. The 
quantity of smoke depends almost 
entirely upon the condition of operation, 
but a typical black smoke will contain 
1°6 g/cu.m of soot which is equivalent 
to 2 per cent. of the fuel burned: for 
comparison, it is estimated that to 
avoid visible nuisance the concentra- 
tion should not exceed 0°35 g/cu.m*. 
Black smoke will be accompanied by 
combustible gases which may represent 
a loss of a further 7 per cent. A large 
vehicle operating for 40 hours per week 
and emitting black smoke for five 
minutes every hour emits a total weight 
of 2:5 kg. soot. This would occupy a 
volume of about 0-057 cu.m (2 cu. ft.) 
is separated and allowed to settle. 


Methods of Removing Smoke 


There are many well known methods 
of removing particulate matter from a 
gas stream, including the use of cyclone 
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cleaners, combustion (either catalytic 
or non-catalytic), filtration or scrub- 
bing. All of these methods have been 
considered and experimental work has 
been carried out on some of them. 


Equipment Used 


Two engines were used for experi- 
mental purposes; they were a single- 
cylinder, stationary engine and a six- 
cylinder engine in a large 1o-ton 
vehicle. 

The single-cylinder engine, a dia- 
grammatic layout of which is shown in 
Figure 1, was fitted with a water 
brake so that the engine could be 
loaded, and by increasing the fuel 
supply the concentration of soot in the 
exhaust smoke could be adjusted to 
any desired value. Normally con- 
ditions were set to give a figure of 
about 1:4 g/cu.m. The exhaust line 
was fitted with various tappings so that 
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Plate 1. Diesel Test Lorry 





Plate 2. Inside of lorry showing instrumentation 


samples could be extracted as required 
and with thermocouples which gave 
direct readings of the gas temperature 
at various points. 

The large vehicle was used “ on the 
road’”’ to test filters of proprietary 
manufacture and it was instrumented 
so that the concentrations of soot in the 
exhaust, the fuel consumption and gas 
temperature could be determined, and 
provision was made for extracting gas 
samples for subsequent analysis. De- 
tails of the lorry and instruments can 
be seen in Plates 1 and 2. 


ou 


Results 


1. Cyclones 


The efficiency of cyclones falls off 
rapidly as the size of the particle 
decreases and when the size is less than 
two to three microns the efficiency is 
very low. As the size of the diesel 
smoke particles is less than one micron 
the possibility of a cyclone collecting a 
reasonable percentage is remote and 
therefore no experimental work has 
been carried out on this method of 
cleaning. 


2. Combustion 

(a) Non-catalytic combustion 

The best method of removing the 
smoke is to burn it as the products of 
combustion are gaseous and innocuous 
and there is no solid residue to be 
disposed of. A small apparatus was 
made in which a sample of exhaust gas 
was passed through a metal tube 
heated by two furnaces in series. The 
first furnace preheated the gas to 520°C. 
and in the second furnace the gas was 
raised to a higher controlled tempera- 
ture. A supply of preheated air, 
amounting to 25 per cent. of the gas 
flow was fed into the gas stream before 
the two furnaces to ensure that there 
was sufficient oxygen present for com- 
bustion. The gas and air mixture was 
passed through the heated tube at a 
velocity of 0-6 m/sec. (measured cold). 
Figure 2 shows the efficiency of com- 
bustion at different temperatures of the 
exhaust gas. Below a temperature of 
about 600°C. the efficiency of combus- 
tion of smoke is low, but it increases 
rapidly as the temperature is increased. 
A temperature of at least 800°C. would 
be required to give a sufficient removal 
of soot to make the exhaust “‘ unobjec- 
tionable.”? To give some idea of the 
impracticability of applying such a 
system to a vehicle, the energy required 
to heat the exhaust from its outlet 
temperature of 520°C. to the figure of 
800°C. is 27 kw which is equivalent to 
II per cent. of the fuel burnt. 


(b) Catalytic combustion 

Since straight combustion of the 
smoke, although possible, appears to be 
unattractive because of the high tem- 
perature necessary the possibility of 
burning the gases at a lower tempera- 
ture by the use of a catalyst was 
examined. This method is employed 
in devices developed in America for 
use on petrol engines. Using the same 
type of apparatus but dispensing with 
the preheating furnace a number of 
different catalysts were tried including 
a mixture of manganese and copper 
oxides deposited on alumina, cobalt 
oxide supported on silica brick, plati- 
num deposited on silica brick, and 
cobalt and chromium oxides deposited 
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Fig. 2. Influence of temperature upon efficiency of — 


removal of smoke 


on alumina. The temperature of the 


exhaust gas supplied to the catalyst was | 


of the order of 500°C. to 550°C. after 
a small quantity of air had been added. 
With the cobalt oxides 85 per cent. 


of the smoke was removed, but it was | 


found that approximately half of this 
was oxidized and the other half had 
been retained by the catalyst. All the 
other catalysts filtered out a certain 
amount of the smoke and none oxidized 
more than about 40 per cent. of it. 

These tests indicated that catalytic 
combustion of smoke at the tempera- 
tures encountered in the exhaust was 
not likely to be successful. 


3. Filtration 


The possibilities of removing the 
smoke from the exhaust gas by filtration 
have been considered and a number of 
types of filtering media have been 
tested. 

With pads of fibrous material it was 
possible to remove a high percentage 
of the soot but the material quickly 
became clogged and often disintegrated 
under the vibration. No medium tested 
has proved satisfactory for application 
to vehicles and until one is available 
that will satisfy most of the require- 
ments, 1.e. mechanical robustness, resis- 
tance to temperature, ease of cleaning 
or cheapness in replacing, low resis- 
tance to gas flow and smallness in size, 
the prospects of economic filtration are 
remote. 








4. Scrubbers 

Scrubbers for removing the pollu- 
tants from diesel exhausts have received 
a great deal of attention although they 
are considered to be more efficient in 
the removal of some of the gaseous 
constituents? than the solid pollutants. 
One scrubbing device which was de- 
signed to retain solid particles has been 
tested on the diesel test vehicle. The 
device contains oil as the scrubbing 
medium. The efficiency of removal of 
smoke was low and under extreme 
conditions when the exhaust tempera- 
ture was high the loss of oil from the 
scrubber was excessive. 


Conclusions 


All the methods which have been 
suggested for removing smoke from the 
exhaust of diesel engines have been 
considered, and those which were 
thought to show some promise have 
been studied experimentally. All the 
methods which are capable of effecting 
a substantial reduction would be 


costly in operation, and none is con- 
sidered to be satisfactory for applica- 
tion to road transport. It would appear 
that more emphasis should be given to 
the prevention of smoke rather than to 
devising methods of removing it once 
it has been formed. 

This paper is published by _ per- 
mission of the Director of Warren 
Spring Laboratory. The illustrations 
are Crown Copyright and are published 
by permission of the Controller, H.M. 
Stationery Office. 
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Discussion 


J. R. Archer-Burton, (Chief Constable 
for the North Riding of Yorkshire), 
opening the discussion from the platform, 
said that he was the “ simple soul ”’ just 
referred to by Mr. Douglas Lister. He had 
noticed that he did not say “‘ pure and 
simple.’’ It was only as a result of the 
persuasive powers of the Chairman that he 
found himself quite unexpectedly on the 
top deck. 

He had first become involved with this 
splendid Society when he had _ been 
invited to prepare a paper some years ago 
and one might say, for his sins here he was 
again! He felt that one should express an 
appreciation especially from their (the 
Police) point of view to Mr. Douglas 
Lister for that splendid paper he had 
presented so well. Personally speaking, he 
was very glad to see Mr. Lister’s acknow- 
ledgment about the increased Police 
activity, so far as it affected this important 
business. 

Their primary object was prevention, 
and a tremendous amount of work was 
done behind the scenes in that direction, 
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so far as it affected smoke from vehicles, 
which he thought was appreciated by a 
large part of the motoring public. Prose- 
cutions had been mentioned and he knew 
how keen the Society was about that side 
of it. He could only speak for his County 
when he said that there had been a very 
substantial increase in cases reported of 
that nature. It would be realized that 
there was hardly need for him to remind 
them that punishment was no concern of 
the Police. But enforcement was difficult 
with depleted forces as they could well 
imagine. 

One more point was that of the question 
of training which he thought would 
interest the Conference. They had their 
driving schools throughout the country, 
but as far as this one was concerned in the 
north-east, he thought the Conference 
would be glad to know that Police were 
going to receive technical instruction in 
connection with brakes and steering and 
so forth. 

R. Williams, (Coventry), said that he 
was particularly glad that this subject was 


being tackled at this Conference again. 
Wherever clean air was discussed in its 
wider spheres on the domestic or industrial 
front, every public health officer and local 
councillor was met with “ we are for clean 
air but why don’t you do something about 
diesel fumes.’”? The Conference Session 
had had talk about experts from the 
platform and he was one of those people 
who believed there was something in 
Henry Ford’s attitude to experts ‘‘ God 
preserve me from the expert that says 
something can’t be done.” Delegates 
would remember that in Ford’s particular 
instance it had been said by the experts 
that wind-screens could not be made in a 
continuous sheet, so he gave the job to two 
blokes who did not know it was impossible 
and got it done. 

While Mr. Williams believed that all 
forms of air pollution should be tackled he 
questioned whether it was a fact that 
public health was menaced by diesel 
fumes. The last expert to speak had put 
that ‘point toe. Dr. Lawther -of_ the 
Medical Re:earch Council had said that 
there was not yet any real proof that diesel 
fumes did harm to health. There was no 
real proof taat dirty cups and dirty crocks 
brought disease, but we knew that clean 
cups and clean crocks did not bring 
disease, so that whether we knew or not 
about diesel fumes creating health hazards 
he thought it was our purpose to take 
action in case they did and in any event 
there was ample grounds on safety and the 
pure fact that aesthetically we did not 
want filthy fumes. The Conference should 
not take up a platform from which it 
could be easily shifted on the health 
hazards. The speakers had given the 
Session, he thought, a very admirable 
review of the aspects of this particular 
problem, what he wanted to know was 
could they give a real standard? Once the 
standards were available manufacturers 
surely would themselves ensure that they 
were reached; operators would be aware 
that they had to maintain them. 

The Society had done a great deal for 
clean air and he knew that it did not want 
to be left behind but be in the vanguard of 
any action taken in connection with diesel 
fumes. He saw that Lord Colwyn had 
formed a new organization to combat the 
harmful effects of diesel fumes, and this 
was known as Defume; that was a code 
name he understood for Diesel Exhaust 
Fume Abatement Society. That would 
interest him. The object of this association 
was to force Parliament and local authori- 
ties to take measures to put an end to the 
blight. As an officer of a local authority he 
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wished to say that local authorities did noti 
need forcing in the matter, he was gettingy: 
a bit tired of the various societies andi 
organizations always blaming the local! 
authority. The Noise Abatement Society: 
was not responsible for all the action taken 1 
to abate noise; local authorities would do) y 
the job if you gave them a_legislativer| 
frame-work to do it with. He thought? 
himself, as Public Health Inspector, thatt 
they must beware that they were noti 
involved in something that was better done®, 
by somebody else. They could assist, theyy 
could help in every way, but he felt thes 
Society must give a lead in this problem) 
and Conference had the suggestion thatt 
testing stations should be set up where? 
vehicles could be tested in the same way ass 
the ten-year-old vehicle was being testedi) 
for safety; surely that was a very reasonable2 
thing to do. He was not afraid of the local!) 
garages doing it to start with, anybody, 
that could get a certificate which was then. 
shown to be worthless would soon be putt. 
out of business, and tt seemed to him thatt 
even on the local authority front, even the. 
Association of Municipal Corporations, , 
which Delegates would agree had a very’) 
jaundiced view about the activities of ! 
Public Health Inspectors, even they were?) 
not colour-blind enough to say that it was») 
not something that pressure should be» 
Erought on Parliament for, and he hoped!) 
that the Conference would do everything: 
they could to support the Clean Air; 
Society in bringing about the neces 
pressure on Parliament itself. 

Miss Dorothy Boyd, (Individual |. 
Member), said the Conference had heard!) 
many experts on diesel fumes. She asked | 
leave to introduce her own expert—her | 
nose. Whatever the dangers to health from: | 
diesel fumes, her nose told her that they | 
stank, moreover they stuck, as anyone: 
would agree when cleaning a car exposed |. 
to them. 

She, too, had heard Dr. Lawther’s3} 
statement that the only means of traction)! 
acceptable in a coal mine in place of pit 
pony was a diesel engine. That, she*| 
thought, was a graphic argument for | 
proper maintenance of diesel engines. . 
She did not want to start a war of attrition. || 
Whilst we had to live in peace with our’) 
motoring neighbours, there was need for: 
action, and the problem was how to» 
subdue those roaring Boanerges of the road 
to the docile inoffensive service of the pit 
pony. Both the police and local authorities 
were anxious to combat the danger of! 
traffic fumes. 

She thought that in the newly appointed 
traffic wardens there was the nucleus of a 








supplementary force to undertake that 

duty. At present, the function of the 
| trafic wardens was to get the traffic 

moving. That object, once achieved, they 

were likely to get bored with so limited an 
\ outlook. So why should their duties not be 

extended to reporting offending vehicles? 
|The method employed in Durban, South 
| Africa, and commented upon in Mr. 
| Lister’s paper, seemed admirable since it 
dealt with offenders only, and so imposed 
| the least possible restriction on road users 
| as a whole. 

A start could well be made on the Great 
North Road, where, under Highgate 
Archway, it often seemed that a goodly 
slice of the 1952 smog had been preserved 
in perpetuity. 

R. E. Waller, (Medical Research 
Council), said that Mr. Lister had rightly 
/pointed out that the visible smoke from 
diesel engines was only one aspect of the 
‘problem of pollution from motor vehicles. 
It was a grave and unnecessary nuisance 
in crowded streets and on busy trunk 
roads. Diesel smoke undoubtedly made a 
‘substantial contribution to the _ total 
pollution of the air in those environments 
_and in some cases it created a real hazard 
‘to driving. He stressed however that there 

was no need to go beyond that. The case 

/against diesel smoke was strong enough 
without invoking any specific effects on 
‘health, for as yet none had been demon- 
strated. The total amount of smoke from 
diesel engines was very small in comparison 
with that from coal fires, and in most 
localities it would be difficult to detect any 
effect of diesel engines. The MRC Air 
| Pollution Research Unit used the Blackwall 
‘Tunnel as a locality polluted primarily by 
jmotor vehicles and even there their 
| eae had to be limited to mid-summer 
days in order to avoid any effect of coal 
fires. They had shown a relationship 
between the concentration of smoke and 
the flow of diesel engined vehicles, and in 
this, petrol engined vehicles played little 
part. On the other hand the concentration 
of carbon monoxide in the tunnel had at 
all times borne an extremely close relation- 
ship to the density of petrol engined traffic, 
with diesel engined traffic playing no 
direct part in this. With about 1,000 
petrol engined vehicles an hour and over 
200 diesel engined vehicles passing through 
the tunnel they had found visibility 
seriously decreased by the smoke from the 
latter, but at the same time the carbon 
monoxide from the former had risen to 
several times the maximum _ allowable 
concentration. 

Mr. Waller concluded by saying that he 
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had introduced these results merely to 
show that pollution from diesel vehicles 
should not be considered in isolation from 
that of other motor vehicles. 

Sir David Anderson, (Chairman, 
Clean Air Council for Scotland), thought 
there ought to be legislation making it 
compulsory for diesel road vehicles to 
discharge their exhaust vertically upwards. 
One could never count on having perfect 
vehicle maintenance and the number of 
vehicles on the road was increasing so 
quickly that improvements in engine 
performance would be more than counter- 
balanced by the growing volume of 
exhaust gases. Nothing should be left 
undone which would ameliorate the 
situation in any way and a vertical 
position for the exhaust could effect an 
immediate improvement on the air at 
breathing level on our roads. 

An argument often advanced against 
vertical discharge of the exhaust from 
diesel road vehicles was that the fumes 
were heavier than air and would sink to 
ground level. This argument is based on 
a simple comparison of densities and is 
fallacious because it bears no relation to 
what happens in actual fact. 

A mixture of gases of different densities 
does not separate out into layers according 
to density but mixes by diffusion, and this 
is what happens in the case of vehicle 
exhausts. The exhaust gases gradually 
disperse throughout the atmosphere and 
the main direction of diffusion is upwards. 
It would be, therefore, no more than 
common sense to give them a good start in 
the direction they must finally take. 

Dr. C. O. S. Blyth Brooke, (Finsbury), 
said that at a conference held a few years 
ago, one of his colleagues, from (he 
believed) one of the northern towns, 
mentioned in the course of a discussion 
that he was regularly writing to the owners 
of diesel vehicles when it had_ been 
observed that they were emitting black 
fumes, and calling the attention of the 
owners to the nuisance that was caused in 
that way. 

Since the beginning of 1958 Dr. Blyth 
Brooke had followed a similar procedure, 
and had been extremely gratified at the 
response he had received. This perhaps 
appeared to be contrary to the experience 
of Mr. Douglas Lister, who seemed to 
think that legal force was always necessary 
in order to get interest taken in the 
abatement of fumes. Dr. Blyth Brooke 
believed some other Medical Officers of 
Health had also adopted much the same 
course in seeking co-operation from the 
operators of vehicles. In many cases the 


owners of vehicles might not realize the 
need for the overhaul of their engine and 
that maintenance was not being carried 
out or that the drivers had disobeyed 
instructions with regard to the setting; it 
was therefore thought that the owners 
might welcome the information supplied 
which would help them to control their 
vehicles and their drivers more effectively. 

Accordingly when any of the Finsbury 
Public Health Inspectors observed a 
vehicle disgorging black fumes, they noted 
the registration number of the vehicle and 
also, if possible, the name and address of 
the firm to whom it belonged. If it was 
impossible to obtain the latter information 
in this way it was obtained through the 
co-operation of the local taxation authority. 
He then wrote a standard letter pointing 
out to the owner that the Medical Officers 
of Health were much concerned at the 
present time with atmospheric pollution 
and calling their attention to the incident 
that had been reported to him and asking 
for full co-operation, going on to say “I 
am giving you this information in the hope 
that you will agree to co-operate with me 
to the extent of investigating the circum- 
stances and taking such measures as may 
be deemed to you to be most expedient to 
prevent recurrence.” 

He had sent out, during the two and a 
half years which had succeeded that time, 
71 letters of that character and he had 
received 43 answers, some of them in most 
lavish terms, expressing thanks for giving 
them the information and _ expressing 
assurance that the vehicles would be or 
had been checked, that was in 43 instances 
and in seven instances he had had a reply 
saying that the vehicles were regularly 
checked but that they were given an extra 
check on that occasion, in two cases he had 
had just a plain acknowledgment and in 
only 17 cases had he received no reply. It 
would seem therefore that out of the 71 
nuisances that were observed, the proce- 
dure adopted led the owners to investigate 
carefully the conditions under which the 
offending vehicles were being operated, in 
all in 52 cases, and it might be assumed 
that in a high proportion of these instances 
it also led to a discontinuance of the 
nuisance earlier than otherwise would 
have been the case. 

The action taken in a few boroughs 
could not, of course, have any significant 
effect on the prevalence of the nuisance 
generally, but Dr. Blyth Brooke suggested 
that if it were adopted throughout the 
country as a routine measure, the extent of 
atmospheric pollution of that type would 
be considerably reduced. 
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Mrs. C. M. Kerry, (The Women’s: 
Advisory Council on Solid Fuel) suggested | 
that many women when on foot or in at 
following car, suffered great inconvenience *| 
or worse from black diesel fumes emitted || 
by some road vehicles. She asked (a) || 
could the police have wider powers to deal | 


with offending vehicles as with cases of!) 





dangerous driving and (b) could the: 
Society suggest any other form of prosecu- + 
tion which could be set in motion—afart |) 


from the action of police or private | 
individuals—to rid the roads of this} 
danger ? 


J. Maguire, (United Commercial | 
Travellers’ Association) referring to diesel | 
fumes said that commercial travellers as a 
class, probably suffer most from this: 
menace, and his Association was particu- - 
larly involved because of the fact that: 
more than 30,000 of the Association’s i 
membership of 35,000 were concerned as ;| 
motorists, spending more than five days a: 
week in all conditions of trafic and. 
weather. On their behalf it was contended . 
that the pollution of the atmosphere by | 
diesel fumes and smoke was definitely | 
harmful, not only to the driver’s health | 
and road safety, but also to the vehicle :| 
itself, the paintwork of which was bound | 
to suffer. 

In expressing appreciation of the | 
scientific contents of the papers presented | 
to Conference, the Association contended | 
that prevention was better than cure. 

The Association would continue to take « 
joint consultative action, in which connec- | 
tion the co-operation of the Society was so | 
beneficial, and through the medium of his | 
activities as Parliamentary Agent, further | 
Parliamentary questions would be raised | 
from time to time through the medium of | 
helpful Members of Parliament of all | 

| 


parties. 

The urgency of the matter was shown by 
the fact that the Mmister of Science 
replying to a question in the House on the 
1oth December last by Mr. Nabarro, 
explained that the Department of Scientific 
and Industrial Research was arranging to 
test two devices being developed in the 
United Kingdom and Switzerland. 

The Association had now ascertained 
that the pursuit of the project for both 
devices had been discontinued on grounds | 
of inadequacy on the one hand and 
expense on the other. “Therefore, thes 
Association asked—‘‘ Where do we go 
from*there?”’ 

The adjourned debate in which the 
Association had some part to play in the 
preparation, drew from the Minister a 
suggestion that the Regulations might 








perhaps be reviewed in the near future, 
and it was certainly proposed to press for 
such regulations which it was hoped would 
include new provision to discourage 
drivers of heavy goods vehicles from 
tampering with the excess fuel device on 
lorries and vans. 

Finally, the Association contended that 
public opinion should be of such a degree 
as to regard diesel fumes and smoke being 
emitted from heavy vehicles, an offence, 
not only against regulations, but also 
against civilization. 

P. Yorke, (Public Transport Associa- 
tion), said that his Association represented 
(exclusively) public service vehicles, that 
was to say, buses and coaches. He wished 
to make it quite clear they fully supported 
whe. objects of the’. Conference... “They 
wanted to take every possible step to get 
rid of black smoke. A number of reasons 
why this was desirable had been put 
|forward by previous speakers, with all of 
| which his Association was in full sympathy, 
| but he would like to add another, namely, 
that black smoke to a bus operator was 
appallingly expensive; even a tiny increase 
in fuel consumption per mile could cost a 
bus undertaking many thousands of 
/pounds a year. 

Mr. Yorke assured Mr. Lister that he 
need have no fear that there would be any 
“organized opposition’? by operators. 
They wanted the law to be enforced. If in 
the odd case this entailed the prosecution 
of some black sheep in the bus industry 
maybe that was a good thing and helped 
to keep them on their toes. 

Mr. Yorke mentioned that his Associa- 
tion had recently received from the 
Ministry the draft of a new regulation 
designed to prevent a driver, whilst in his 
cab, from activating any excess fuel starting 
device with the object of obtaining 
increased power. In other words, to make 
illegal the practice which had _ been 
mentioned by Mr. Waring and the last 
speaker. Mr. Yorke said that such 
practices were virtually unknown in the 
bus world, but if there were people who 
indulged in them they ought to be 
punished. Certainly his Association would 
not wish to oppose such a regulation. 

He regretted that he had to criticize Mr. 
Lister’s otherwise quite excellent speech in 
relation to the “‘ census ’’ he had put in so 
far as it related to public service vehicles. 
He was totally unable to accept the 
suggestion that 80 per cent. of exhausts 
from public service vehicles were “ un- 
clean ”’ 





; this figure was absurdly high. He 
thought that the explanation was to be 
found later on in Mr. Lister’s paper when 


he explained that 80 per cent. of the cases 
related to vehicles operated by the same 
undertaking. He did not know what his 
undertaking was, and hoped that it was not 
afhliated to his Association (!), but if its 
vehicles were really in the condition 
suggested it was quite unrepresentative of 
the industry. He asked if Mr. Lister could 
give a breakdown of the prosecutions 
mentioned in his paper showing what 
percentages related to public service 
vehicles. 

Mr. Yorke said that he fully agreed with 
previous speakers that the fuel devices on a 
diesel engine were precision instruments, 
and that was why bus operators bought 
such elaborate and expensive equipment 
for servicing and inspection. A typical list 
of such equipment for a unit of 300 to 400 
buses was: 


Cost 


I. Electronic fuel pump 


tester a .. About £500 
2. Optical equipment for 

inspection of args 

parts 100 
3? “Injector testing gear 25 
4. Special vices for holding 

pumps for examination 

from all angles—3 at £15 45 
5. Universal grinding and 

lapping machine 300 


6. High-intensity lighting for 

inspection : 50 
NEB." Pais equipment must 
be used in a specially finished 
dust free room with tiled 
walls and floors, all of which 
can only be provided at 
considerable cost, say 1,000 


£2,000 





He hoped this would emphasize the 
great importance attached by his members 
to maintaining the highest standards of 
maintenance. 

In conclusion, he repeated that the bus 
industry was wholeheartedly behind the 
objects of the Conference and wished it 
every success. 

Dr. A. Parker, (Royal Society of 
Health), said that it had been established 
that there was no need for the undue 
emission of smoke from the diesel engines 
of road vehicles provided that the engines 
were maintained in good condition and 
were not overloaded and there was no 
unauthorised interference with the rate of 
fuel supply. Unfortunately, the engines 
were often overloaded, particularly on 


steep hills. ‘To increase power, though at a 
reduced efficiency of utilization of the fuel, 
some drivers wrongly increased the fuel to 
air ratio. In London, the diesel engines of 
the buses, which had to be operated under 
the difficult conditions of stopping and 
starting, emitted very little smoke because 
the engines were well maintained and 
were ordinarily not operated at over 90 per 
cent. of their rating. 

The methods so far tried for burning the 
combustible gases and smoke in the exhaust 
gases from petrol engines and diesel 
engines were in his (Dr. Parker’s) opinion 
not the right way of tackling the problem. 
After-burning of this kind represented a 
waste of energy that should be developed 
in the engine. With a well maintained and 
properly operated diesel engine, combus- 
tion should be practically complete in the 
engine. This was not the position with 
petrol engines and there was need for 
intensive research and development work 
with the object of developing petrol 
engines that would achieve complete 
combustion, while maintaining flexibility 
in operation, good acceleration charac- 
teristics, and a low weight to power ratio. 

With regard to the detection of offending 
vehicles on the road, the method adopted 
by the Air Pollution Control Authority in 
the County of Los Angeles in California 
was interesting. There were labelled 
official cars driven by officers in uniform, 
who had police powers in relation to air 
pollution. The exhausts of diesel vehicles 
in that area normally discharged the waste 
gases vertically upwards above the vehicle. 
When a patrol officer in his car saw a 
vehicle emitting undue quantities of 
smoke, he followed the vehicle and after 
the emission had continued for three 
minutes he took a photograph with a 
special camera in which the picture could 
be completed as a print in one minute. 
The officer then stopped the offending 
vehicle and developed the photograph in 
the presence of the driver to show the 
undue emission of smoke. The officer then 
handed a “ ticket ”’ to the driver, who had 
to appear in Court. There were many 
prosecutions and in more than 90 per cent. 
of the cases there were convictions and 
fines. He, Dr. Parker, had seen the system 
in operation, but he doubted whether it 
would be acceptable to the people of 
Great Britain. 

jJ- T. Turner, (Chairman of the 
Vehicles Committee, National Road Trans- 
port Federation and National Vice- 
Chairman, Road Haulage Association), 
agreed that there were culprits who 
emitted black smoke from their vehicles 
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but expressed the view that he could noti 
agree with the figure of 25 per cent. thatt! 
had been suggested but thought that 1 per? 
cent. of the vehicles was nearer the truth. | 
He called the attention of the Conference || 
to the fact that at no time had the Federa- -| 
tion been asked to co-operate in abating; 
this particular nuisance and he took the: 
opportunity to extend an invitation for | 
such co-operation. He stated that the’ 
public were the operators’ customers and, | 
naturally, they would do_ everything» 
possible to avoid upsetting their customers || 
in respect of charging high rates, poor | 
service or even the emission of black smoke » 
from their vehicles. He called attention to | 
the growth of diesel engined vehicles | 
stating that in 1935 there were only 10,000 | 
diesel engined vehicles in use in Great | 
Britain and the last available figure for | 
1959 was 315,639. He further stated that | 
the growth of the use of diesel engines had | 
out-paced the training of mechanics and | 
that the available force of trained | 
mechanics had not risen with the same 
speed. The Federation and its constituent | 
associations had done much to combat this | 
particular nuisance, he added they had had | 
frequent consultations with the Society of | 
Motor Manufacturers and Traders, and | 
had asked the manufacturers and the 
Ministry of Transport to move the easy 
starting device out of the driver’s reach | 
when driving on the road. The Ministry of | 
Transport had agreed and had drafted a | 
Regulation on these lines which had been | 
sent to the Federation for comment. | 
In many parts of the country mainten- | 
ance committees had been set up in | 





co-operation with the local Ministry of 

Transport officials for the help and educa- | 
tion of operators. Frequent notices | 
appeared’ in the R.H.Ay and“ ERiT Age 
journals stressing the importance of | 
avoiding dense exhaust discharge. | 

He concluded by saying that the | 
Federation were considering setting up a — 
scheme for warning members of the 
constituent associations of any instances of 
black smoke being emitted from their 
vehicles whilst on the road. 

S. C. Vince, (Public Transport Associa- 
tion), said that he felt rather like the 
previous speaker, that at this stage of the 
proceedings, almost everything that could 
be said had been said. However, as a 
representative of the Public Transport 
Association, he would like to stress one of 
the points made by Mr. Peter Yorke to the 
effect that as an association of public 
service operators including the majority of 
the largest undertakings in the country, 
they had no fear of any _ reasonable 
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enforcement of the law relating to smoking 
‘exhausts. It 
realized, that apart from any unpleasant- 
“ness arising from excessive smoke, that 
_such a condition was indicative of fuel 
_ wastage, and this they are not prepared to 
accept and, in consequence, took the most 
_active steps to ensure that their engines 
_ were running at their maximum efficiency. 
_ Furthermore, they were prepared to spend 
_considerable sums of money in routine 
maintenance work, 
| etc., in order to achieve this. 


was, without exception, 


special equipment, 


In spite of what had been said by 


_ previous speakers, he was convinced that 
until 
problem, not only Police, the Ministry of 
_ Transport, local authorities, etc., also the 
_ operators, 
smoke recording instrument, they could 
not all speak the same language on the 
subject. 
instruments were only really suitable for 
laboratory and development work and 
_ whilst 
_ purposes, they needed a high degree of 
_ skill in handling and were very expensive. 


all concerned with this smoke 


themselves, had a_ universal 


It was felt that the existing 


they were admirable for these 


It was essential to have a simpler and 
cheaper instrument which all could 
acquire and use, even the smallest opera- 
tors; for mere visual observations, except in 
the most extreme cases, were influenced by 
many variables such as weather conditions, 


_ the colour of the background—that is, the 


road surface, whether it was wet or dry— 
and not the least, the mental outlook of the 
observer. It wa; known that work on 
developing such an _ instrument was 
proceeding, and the sooner it became 
available the better. 

Referring again to the subject of 
observations, Mr. Vince drew attention to 
Mr. Lister’s Table 1 and said that this was 
an indication of the difficulties involved— 
for he maintained that even a person of 
Mr. Lister’s calibre had been grossly 
misled and that the figures quoted were 
very far from the true position. He had 
stated, admittedly, that the figures were 
approximate, but they were not even that, 
and to suggest that 25 per cent. of diesel 
vehicles were bad smokers was completely 
wrong, that only 18 per cent. of public 
service vehicles had a clear exhaust whilst 
lorries had 48 per cent., was entirely 
contrary to what the position was known 
to be. 

Mr. Vince referred Mr. Lister to a large 
scale investigation which had _ been 
carried out by the Royal Automobile Club 
and the Automobile Association some 
three years ago, when approximately 
10,000 to 12,000 observations were made 


in various parts of the country. From this 
number of vehicles of all types which had 
been checked, a figure of approximately 
8 per cent. was recorded as ‘bad 
smokers,”’ 7.e. the combination of ‘*‘ moder- 
ately heavy and heavy ”’ as referred to by 
Mr. Lister in Table 1. This position, Mr. 
Vince stressed, was at a time when many 
diesel users were not so conscious of the 
desirability of eliminating smoke as they 
are now. 

Mr. Vince then referred to Messrs. Reed 
and Wallin’s paper, and said he was most 
interested in the investigations they had 
made into methods for removing the 
visible products of combustion from 
exhaust gases. He had long considered 
that this procedure was the wrong way of 
tackling this problem and, in common 
with the authors, felt that the prevention 
of smoke by proper combustion should be 
the objective rather than some method of 
removing it after it had been formed. 

Dealing with a proposal of a previous 
speaker that exhaust pipes should project 
upwards above the vehicle, Mr. Vince 
could not agree with him, for it was useless 
to transfer the nuisance from one spot to 
another which would, in fact, annoy many 
people riding on upper decks of other 
vehicles and also inhabitants of the upper 
storeys of houses. It was akin to accepting 
this condition as inevitable and just trying 
to push it out of sight; he was sure that the 
formation of smoke must be prevented at 
the source. 

He concluded by reiterating that the 
public service vehicle operators were most 
conscious of the fact that visible smoke 
spelt inefficiency and indicated wasted 
fuel; this was something that operators 
could not afford and as an industry take 
and would continue to take every step that 
was practicable to prevent smoke forma- 
tion. 

P. Draper, (Shell Mex & B.P. Ltd.), 
said he was very happy to express his full 
agreement with the excellent group of 
papers concerning the exhausts from road 
vehicles particularly as the true technical 
position had been presented in such a well 
authenticated manner and he hoped that 
the printed papers would effectively 
silence the violent outbursts which had 
been such a feature of some of our daily 
press and semi-technical journals in the 
past. 

He thought that Mr. Lister’s excellent 
survey of the legal and police aspects took 
the cognisance of the technical aspects so 
adequately covered by the papers of Mr. 
Lock and Mr. Waring and he hoped that 
the practical aspects put forward by Mr. 


Lister for ensuring that no black smoke 
would be encountered in the future would 
be implemented by suitable legislation. 

Mr. Draper felt it not surprising that 
Messrs. Waring and Lock had covered 
much the same ground because they had 
both dealt with technical facts concerning 
the operation of compression ignition 
engines and he felt that their complemen- 
tary papers would have the benefit of 
mutual support and that they were 
expressed in a manner which anyone 
wishing to study the subject could under- 
stand. 

The Department of Scientific and 
Industrial Research paper by Messrs. Reed 
and Wallin considered the problem of 
pollution on the roads from a different 
aspect not that of preventing smoke but 
that of trying to dispose of it before it 
issued from vehicle exhaust pipes. The 
problem had proved difficult and in fact 
not capable of satisfactory solution. Mr. 
Draper, nevertheless considered this nega- 
tive result very important as it tended to 
high-light all the points made in the other 
papers of the session. 

Councillor H. W. Barnes, (Blackpool), 
said that he agreed mainly with the 
papers, but he considered it his duty to 
emphasize strongly that more determined 
action should be taken by the Government 
to combat this grave nuisance which is 
causing much discomfort and danger to 
the public. Although he had not men- 
tioned the possible injury to health, as a 
motorist himself he was satisfied that there 
must be some ill-effects to the individual. 
At the moment the power to deal with 
this matter is in the hands of the police 
authorities, but surely we all realized that 
detection and prevention of crime was 
fully taxing their resources. He, therefore, 
strongly recommended that local authori- 
ties and their officers be authorized for the 
purpose of ensuring that the requirements 
of the act, were as far as possible enforced. 
He also felt that any road vehicle, if 
necessary in the opinion of the authorized 
officer, be required to undergo tests, and 
to facilitate the investigations of the 
emissions, the exhausts of all vehicles using 
diesel oil should be made to terminate 
above the height of the vehicle. This 
would have some effect of reducing the 
nuisance from the fumes which would be 
dispersed at a higher level. 

Alderman W. L. Dingley, (Warwick- 
shire County Council), said more and 
more legislation towards a police ridden 
state was not preferable to the dissemina- 
tion of experience and knowledge so that 
every man became his own policeman. 
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For this reason he wished the Conference 
had been full of science- masters. It was 
very simple to demonstrate even to the 
juvenile mind the poisonous nature and 
evils of incomplete combustion. 


J. R. Archer-Burton, (Chief Constable | 


for North Riding of Yorkshire), said that a 
great number of words had been spoken 


that afternoon, containing a great deal of © 


commonsense and he had been immensely 
interested in it all. He said there were 
just one or two points arising from previous 
speakers that he would just deal with 
briefly. The first one of course was the 
matter of enforcement. One speaker had 
queried as to whether they (the Police) had 
power to stop in fact. Of course they had 
power to stop, they did so every day and 
they would continue to do so in that 
particular case, as delegates all well knew. 

The other point made was the question 
of photography; there were great difficul- 
ties connected with that. It was easy to 
say, and there was a most interesting 
report from one of the speakers about what 
they did in Los Angeles; but up and down 
the country the police were experimenting 
with photography for moving vehicles and 
so forth and there was the aspect that the 
courts did not readily accept photographs 
of that nature. For obvious reasons they 
did not always trust them, but experiments 
were going ahead. 

Another question was the matter of the 
common informer. As delegates knew it 
was absolutely contrary to our national 
character—but informing on what? They 
welcomed it when the public rang them up 
and said, “‘ there is a suspicious person 
loitering near my neighbour’s house which 
I know is vacant,”’ and they liked to know 
things of that sort. He left it to delegates’ 
own good judgment as to whether they 
should take the numbers of motor cars that 
were emitting smoke, but he wished to 
assure the Chairman and the Conference, 
that the police would make every 
endeavour to carry on these duties in spite 
of their depleted numbers. 

A. E. W. Austen, (Chief Engineer, 
C.A.V. Ltd.), in a written contribution 
said that nothing in this communication 
should be taken as dissenting from the 
view that the reduction of the emission of 
clouds of black smoke so often seen on our 
main roads is necessary and urgent. 

But there were a number of matters 
which needed putting into proper perspec- 
tive. 

Injectors. The Conference might have been 
left with the impression that the most 
important cause of smoke was_ the 
malfunctioning of injectors. In C.A.V.s 
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if ever caused mainly by defective injectors 
but by overfuelling, often deliberate to try 


_ to get more power, incorrect timing due to 


wear or wrong setting, or partly choked 
air cleaners. 

Faulty injectors could cause ‘‘ moderately 
heavy’? smoke. Though remarkably 
reliable and long-lived components they 
did eventually require attention. The 
appropriate servicing period varied with 
the conditions of operation. In special 
circumstances, ¢.g. with long periods of 
idling the shortest interval known to 
C.A.V. was 7,000 miles. In many cases 
servicing was safely left to 30,000 miles. 
When they were due for maintenance 
highly skilled attention was essential. But 
factory reconditioning was available at 
trivial cost, e.g. in a typical case the cost 
was less than 1 per cent. of even the fuel 
cost alone. And it was entirely false 
economy to neglect injectors since a 
considerably more expensive loss of fuel 
consumption nearly always occurred at 
least as soon as any observable increase of 
smoke. 

Enforcement. It seemed likely that smoke 
measurement might come, to provide the 
basis for enforcement. A method for this 
purpose must be convenient, reliable and 
the result must be unassailable. It must be 
said that, although it was reasonably 
satisfactory in expert hands as a research 
tool, not all the difficulties with the use of 
the light absorption, photo-electric type of 
instrument had been solved. In_ the 
United States where work to find a 
satisfactory standard method had been 


going on for many years there was a 


tendency to go away from light absorption 
methods to a filter paper method.* And 


such a method might well be accepted on 


account. 


the continent. He said that they might have 
to consider a filter paper method. 

As to acceptable levels, Mr. Austen 
referred to Mr. Waring having pointed out 
that the volume of gas emitted as well as 
the smoke density needed to be taken into 
He continued by saying that 
this could be done quite simply by taking 
account of the size or maximum horse- 
power of the engine, and added that in 
what was understood to be a tentative 
standard in some continental countries the 
acceptable limit was varied with rated 
horsepower, density increased with de- 
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crease of horsepower. He referred to a 
conversion that they had where it had been 
established that the “just acceptable ”’ 
value agreed with Mr. Waring’s “‘ con- 
demnation limit’ for larger engines, but 
on small engines, however, the “just 
acceptable ’? value was much higher. It 
was Mr. Austen’s opinion that some 
increase of permissible smoke density with 
decrease of engine size would be not only 
entirely acceptable but inescapable on 
practical grounds. 

Mr. Austen thought it would be 
pertinent to ask what would be possible in 
the future regarding smoke from diesel 
engines. He spoke of a fundamental study 
of diesel combustion which a group of his 
colleagues, in common with some other 
bodies, were making. They had made a 
good deal of progress on the earlier parts 
of the process and had recently started an 
enquiry into the mechanism of carbon 
formation, but he did not wish to predict 
what the future held. 

He stated that one clear possibility was 
already known and that was that with 
turbo-supercharging if the increase of 
power demanded was not pushed to the 
limit but kept to a modest but still 
economically acceptable value, there 
would be little doubt that a sufficient 
excess of air could be provided to give 
complete absence of smoke. 

A. T. Wilford, (London Transport 
Executive), in a written contribution said 
that he felt himself in general agreement 
with the views expressed by the authors of 
the four papers. With regard to the 
conclusion reached by Mr. Reed and Mr. 
Wallin as a result of their investigations at 
the Warren Spring Laboratory, it had 
always been his opinion that devices of the 
kinds described even if available on a 
commercial basis, would not constitute a 
real solution to the exhaust smoke problem. 
Like every other accessory, they would 
only remain effective if properly main- 
tained. Sooner or later it would be 
necessary to replace the device by a new or 
reconditioned unit, the cost of which 
would have to be added to that of the 
labour involved in removing and refitting. 
It seemed a fair conclusion that an 
operator who already failed to maintain 
engines and injection equipment to the 
standard necessary to avoid objectionable 
exhaust smoke emission, would be equally 


negligent in maintaining yet another 
accessory. 
The other three papers all made 


reference to the use of a smokemeter for 
measurement and control of exhaust smoke 
emission. London Transport was amongst 


the concerns who carried out extensive 
tests with the first six prototype models of 
the Hartridge-BP smokemeter. It had 
been found useful in conjunction with 
engine bench tests. In its modified form it 
had also been possible to obtain satisfactory 
results when using it on a vehicle running 
on the road. For this purpose the meter 
was temporarily accommodated in the 
lower saloon, the sampling pipe being 
brought to the smoke inlet through a 
convenient open window. Meter readings 
were taken with the vehicle travelling at a 
speed of 25 m.p.h., full injection being 
obtained by judicious application of the 
brake and where feasible by choosing a 
stretch of road with a moderate incline. 
Under such conditions repeatable readings 
could be obtained to within plus or minus 
five units. It was unwise, however, to 
assume that any greater degree of accuracy 
could be achieved under road test condi- 
tions. It was desirable that the vehicle 
should have been run for a time sufficient 
to allow the engine to reach its service 
operating temperature, though it had been 
found that reasonably repeatable results 
could be obtained over a wide range of gas 
entry temperatures. 

For day to day and longterm control of 
exhaust smoke emission, London Transport 
preferred nevertheless to rely on visual 
observations by experienced inspectors 
working to an agreed system of coding 
which took account of both the volume 
and density of the emitted smoke. Five 
such codes were recognized and it might be 
of interest to mention that the one which 
was regarded as above the acceptable 
limit for internal control purposes, corres- 
ponded to a Hartridge-BP reading of 55, 
this figure being five units lower than the 
‘** condemnation ”’ limit suggested by Mr. 
Waring. Inspectors attached to the 
Research Department’s Fuel Economy 
Control Section, devoted a proportion of 
their time each week to observation of 
buses in service and any which was seen to 
be emitting smoke in excess of the accept- 
able limit was immediately reported, a 
visit being subsequently made to the 
garage concerned to ensure that remedial 
action had been taken. At three monthly 
intervals a combined team of inspectors 
from the Research Department and the 
Road Services Engineering Department 
conducted an exhaust smoke survey in 
which as many as 700 buses were seen and 
reported upon in the course of a day. Any 
indication of an increase in the general 
level of exhaust smoke since the previous 
survey was made, led to immediate 
investigation. 
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D. Lister, in his reply, stated that in 
view of the time he would confine himself 
to only one or two of the salient points 
which had emerged in the discussion. He 
was glad to note the conclusions reached 
by Messrs. Reed and Wallin in their paper 
and hoped this would dispose once and for 
all of the ill-informed agitation for filters 
to be fitted to diesel exhausts. There were 
no such filters available. No-one suggested 
filters to go on top of factory chimneys: the 
smoke was prevented by proper boiler- 
house methods, and a similar approach 
was necessary for diesel smoke. Over- 
loading had been mentioned by some 
speakers and it was noteworthy that the 
vehicle manufacturers had thought it 
necessary recently to ask Parliament for 
suitable legislation to stop this prevalent 
abuse by operators. He saw no reason why 
traffic wardens could not assist in the 
matter of enforcement. He was not 
altogether happy about vertical exhausts 
in view of the existence in this country of 
double-decked buses, and like Mr. Archer- 
Burton he did not trust photographs to 
give reliable evidence of such matters as 
smoke density. 

He was sorry Mr. Vince did not believe 
the percentages obtained in the survey, 
and whilst the approximate nature of the 
figures was acknowledged in the paper, he 
had taken every precaution to be as 
accurate as possible, including finding an 
observation point from which he could see 
daylight below the vehicles. He was 
aware that the R.A.C. had done a survey 
but had never seen their results published 
and was surprised to learn from Mr. Vince 
that their unsatisfactory cases were as few 
as 8 per cent. He begged leave in his turn 
to doubt their accuracy. 


To Alderman Dingley he would say he 
was unrepentant in his scepticism over 
education alone, but it was his experience 
that where education was backed by 
adequate legal powers, people seemed to 
become more receptive to it. He regretted 
he was unable from the figures supplied by 
the police to answer Mr. Yorke’s query 
about the percentage of public service 
vehicles prosecuted. 

G. Waring, replying, said that it 
appeared that the general view of many 
contributors was that the foul exhaust 
from a diesel engine was a characteristic of 
that type of prime mover and that so long 
as there were diesel engines the atmosphere 
would always be polluted. No mention 
ever seemed to be made of the diesel 








engines that run clean on our roads. This 
point was raised merely to stress that there 
were clean running diesel engines, and in 
fact, there was no need at all for a diesel 
engine to emit a smoky exhaust. 

After all, British diesel engines were the 
finest and cleanest in the world, and if the 
operating precautions he had mentioned 
'in the paper were carried out regularly, 
the engines would continue to run without 
any horrible nuisance from the exhaust. 

Unfortunately, on the other hand, a 
diesel engine would belch a dirty exhaust 
if neglected or operated in a maladjusted 
_ condition. Therefore, technically speaking, 
-any foul exhaust from a diesel engine 
' could be cleaned up to an acceptable 
_ standard by the use of proper maintenance 
_and of course, without any adverse 
disturbance of the makers’ recommended 
fuel pump setting, pump timing or 
increase in the maximum speed of the 
engine. 

As regards an acceptable standard for 
smoke, recommendations were _ being 
considered by responsible bodies as to what 
constituted an acceptable standard of 
_ exhaust together with means of physically 
measuring the smoke density emitted from 
the engine. 

Means or devices which tended to 
nullify the effect of the smoke from the 
engine in the form of silencers or after- 
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burners were not accepted with any 
enthusiasm, mainly on the grounds that it 
was wrong to treat the effect and not the 
cause of the smoke, and furthermore, that 
smoke from the engine was a direct 
indication that the fuel was _ being 
uneconomically consumed. This in turn, 
represented a financial loss to the engine 
user. 

One or two contributors had referred to 
the improper use of the excess fuel device 
which was built into the engine as a cold 
starting aid. A Regulation was _ being 
proposed by the Ministry of Transport 
under the Vehicle Construction and Use 
Regulation, with the object of preventing 
the misuse of this device by the driver 
whilst the vehicle was in motion and the 
manufacturers of the device also had very 
cunningly constructed it, so that it was 
impossible to use it for any other purpose 
than that for which it was designed. 

Meanwhile no effort was being spared 
to improve the performance of the diesel 
engine with the object of increasing the 
power and extending the speed range with 
a clean exhaust at all times. 

The new techniques adopted on the 
improved engines could also be adapted to 
older engines in the field, again with the 
main objects of cleaning up the exhaust 
together with the general increase of 
overall performance. 


The Des Voeux Memorial Lecture 


CLEAN AIR, PUBLIC OPINION AND THE PRESS 


By 
Sir Linton Andrews, LL.D.* 


OU have paid me the compliment 

of asking me to deal with a 

fascinating but difficult subject. 
The title suggested was “ Clean Air, 
Public Opinion and the Press.’’ Clean 
air—that’s a controversial theme to 
begin with. In general we all believe 
in clean air, just as we all believe in 
lower taxes and lower rates but higher 
benefits from the State and from local 
authorities. We can have clean air at 
a price, but is it a price that. many 
people are willing to pay? The county 
in which we are met has an old- 
fashioned maxim of which you will all 
have heard, ‘“‘ Where there’s muck 
there’s money.” So the National 
Society for Clean Air will have to work 
hard to convert some of our people. It 
will only succeed if it convinces them 
that clean air pays. 

Public opinion—that, too, is a 
knotty subject, an extremely interesting 
one, but not the kind that you can turn 
up in an encyclopaedia and grasp in a 
few minutes’ careful reading. What 
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makes public opinion? Who make 
public opinion? How can it be stirred, 
how guided, how, if necessary, counter- 
acted? How can we make our own 
private opinions a public force? How 
can we get the general public on our 
side in any proposal for reform of which 
we are sworn defenders, such as the 
crusade for clean air? 

Such questions breed others. Which 
institution has the most power to 
influence public opinion—Parliament, 
the platform, the Press, the pulpit, 
radio, television, or the _ ceaseless 
arguing that goes on in societies, in 
clubs, in offices, in our homes, about 
our difficulties, hardships, our pet 
reforms, our denunciations of wrong, 
our hopes for a better world here and 
of a better world hereafter ? 

One thing is certain amid all this 
argumentation day after day, that the 
topics are very largely suggested by the 
Press. So the Press very properly is the 
third panel of my triptych subject— 
triptych, but not, I hope, cryptic. Here 
I ought perhaps to speak after all my 
experience of almost sixty years of 
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| journalism with more confidence than 
| on other topics, but I am bound to 


admit that again and again, trying to 
solve journalistic problems, I have 
thought of Anatole France’s conclusion, 
‘“ Upon reflection everything becomes 
difficult.” 

The Press is very ready to guide but 


| it is extremely difficult to guide the 
_ Press. 
_ explain its relation to great causes of 
reform. That, I am sure, is what you 
_have in mind. The thread of continuity 
_in our title leads us straight from the 
desirability of clean air to the impor- 
tance of gaining the support of public 
| opinion if our reform is to take effect; 
_ we cannot hope for such an outcome 
| of our efforts until we understand the 
| workings of the Press and make the 


But I shall do what I can to 


best use of it we can. Such is the logic 
of our theme. 
To begin with clean air: I take it you 


are all enthusiasts for this boon and I 





_ share your zeal for it. Being a journalist 
_I have had to do most of my work in 
large cities, mainly London, 
| Sheffield, Leeds and Dundee, from 


Paris, 


every one of which, no matter what its 

attractions, it is a joyous relief to escape 

to the countryside or a sea cruise. 
You have taken in hand a sorely- 


_ needed crusade to protect us against 


the smoke, the dirt, the chemicals, the 
petrol fumes that beset us in our towns, 


especially the large industrial ones. 


Every time I go to London the City and 
West End streets seem to be almost 
poisonous with the fumes of the traffic. 


_In my boyhood they smelt like a stable. 
_ Now they smell like a garage. I much 
_ prefer a horsey smell to a horse-power 
smell. 


You have put forward on many 
occasions a powerful case for remedial 
and protective measures against these 
ills. How are you to get your ideas 
accepted by a powerful majority of 
citizens? Why is a crusade, which 
implies hostile opposition, necessary ? 
If people are so fond of clean air, as 
everyone on holiday is, why the 
opposition? Is it a general inability to 


appreciate what science can do for us? 


_Do we need merely a wider spread of 
information to ensure enlightenment? 
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‘The answers to these questions are to 
be found in human nature. Most of us 
are public-spirited to the point of 
applauding the abolition of smoke or 
the systematic removal of dirt so long 
as it will not cause us any expense or 
inconvenience. We welcome the dec- 
laration of a smokeless zone unless we 
find it means we shall have to spend 
more on our fuel and our fuel appli- 
ances. We hear with interest and 
approval that corporations are building 
many flats that are electrically heated, 
but it would be quite a different matter 
if we found the Corporation was com- 
pelling us to transform our own cheerful 
firesides, where the coal burns so 
brightly, into a less picturesque if quite 
clean and efficient form of heating. We 
welcome the revolution started by the 
development of diesel trains, but we 
raise our eyebrows, and perhaps our 
voices, at the enormous cost of the 
British Railways modernization scheme 
—say £1,660,000,000, money to be 
spent to make money. 

The question becomes much more 
than the simple one, “Do we want 
clean air or are we content with grimy 
and fume-laden towns as they are?” 
We have to settle problems which are 
both scientific and economic. The 
manufacturer and the householder will 
want to know how we propose to 
reduce the contamination of the air and 
above all what it will cost them. You 
may be sure that compulsory fresh 
outlays of money will impress them 
more forcibly than conjectural econo- 
mies. Hence the need to be as accurate 
and specific as possible when we are 
arguing that clean air would bring 
about great economies. There would 
be less need for the vast sums that the 
town populations in particular spend 
on cleaning materials and the replenish- 
ment of soiled curtains, bed covers and 
all the other soft furnishings. Every 
housewife knows of those sad and 
annoying occasions when the chimney 
has begun to smoke and the smoke 
brings down soot that settles all over a 
room. 

This Society has been working away 
at this subject for more than sixty years. 
It has produced excellent reports, 


excellent schemes. It has done its 
utmost to ensure that the private 
opinion of reformers shall become 
public opinion. Just how can we carry 
on this process, how speed it up? 

In addressing ourselves to public 
opinion we must be prepared for its 
rebuffs. Do not believe it to be some- 
thing invariably intelligent, highly 
coherent and compact, quickly respon- 
sive to sound argument. Many mis- 
conceptions prevail about it and in it. 

There is the popular doctrine among 
many people complaining of their lot 
that They do this and They prevent that 
and They impose needless hardships. 
But who are They? Some mysterious 
governing gang who are supposed to 
enjoy most of the power in this country 
and who are all united in the desire to 
exploit the mass of the people. Some 
people imagine that this mysterious 
power is exercised by the politicians. 
If you say, “‘ But surely you don’t think 
the politicians are all of the same 
mind,” the reply 1s;““Ah}* but thishis 
really a sham fight. ‘They may seem 
hostile on the platform, but in the tea- 
rooms and corridors of the House of 
Commons you find them hob and nob 
together.” 

Then again some people think the 
true governing power over the minds 
of the country is exercised by the Press 
and in particular by a few Press lords 
who are supposed to be able to impose 
their own ideas on everyone. This, too, 
is obvious delusion. My old chief, 
Lord Northcliffe, could not make us all 
eat standard bread and wear Daily 
Mail hats. ‘The redoubtable Lord 
Beaverbrook confesses that his Empire 
Free Trade campaign has failed and 
is very sad about it. What the public 
shall think is not within the powers of 
a few people to determine. 

So the first point to realize about 
public opinion is that it derives from all 
kinds of tributary sources. We must 
not suppose it is created only by 
Government experts, editorial writers, 
the spokesmen of the professions. 
Political leaders and editorial writers 
do not always lead and create public 
thought. They sometimes march with 
it, sometimes behind it and sometimes 
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against it. Political leaders are often 
but voices for those who brief them. 
Government experts propose remedies 
for ills that business men or humbler 
citizens have bemoaned repeatedly till 
something must be done if only to win 
votes. 

Repeatedly is I think the key word 
here, or, as Mark ‘Twain would have 
put it, the boss word. Repetition is the 
soul of journalism: it is also a motive- 
power of the democratic process. Think 
of all the discussions over the garden 
wall, over pots of tea, over pints of beer, 
over glasses of port. We can imagine 
how often housewifes in smoky areas 
complain of smuts on their sheets, 
blankets and clothes hanging out on 
wash day. They are not likely to accept 
these trials with silent stoicism. Sooner 
or later their experiences will reach the 
ears of would-be reformers and make an 
impression. 

We have, indeed, a wonderful net- 
work of co-operation by which all kinds 
of plain folk can tell their troubles to 
men and women with some influence, 
such as city councillors, trade union 
officials, voluntary workers for 
S.S.A.F.A. and the British Legion. 
These sympathizers—I hope they are 
always sympathizers with real hard- 
ship—may set official machinery in 
motion or they may take their rerorts 
to higher authority, perhaps to Mem- 
bers of Parliament or local editors. 

I cannot imagine that if an M.P. 
had the chance to remedy someone’s 
distress or if a local newspaper could 
agitate public opinion by calling 
attention to some grievance the oppor- 
tunity would be missed, partly because 
the Member of Parliament wants to 
stand well with his constituents and the 
editor wants to increase the influence 
and sales of his paper. But I would not 
say their motive was cone entirely of 
self-interest. Our helpfulness to each 
other in matters of social reform 
springs largely from our emotion when 
conscience tells us something is not fair. 

It is often, as we know to our cost, a 
long process before some grievances 
reach the stage where authority can give 
a verdict and decide on reform. What 
to some people may appear a most 
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| Society, 


desirable improvement may seem to 
others, especially if their pockets are 
touched, a faddy nuisance. Some 
people will complain bitterly of how 
their domestic peace is disturbed by the 


shattering din of fly-by- -night aeroplanes 


leaving or arriving at a neighbouring 
airport, but we may be sure that what 
to some people are hideous winged 


_ monsters appeal to others as signs of 


immense progress in transport, speed 
that is of the utmost value in saving 


_ time for travellers, and creations of an 
_ industry that needs national support. 


So you have activity by Residents’ 


and Ratepayers’ Associations, ‘Towns- 
_ women’s Guilds, the National Council 
of Women, 


the Noise Abatement 
and all kinds of national 


societies and associations. I have 


heard of a national magazine entitled 


> Q.Pes (meaning, Quiet » Please:’’) 
There are many other kinds of propa- 
ganda whose messages are constantly 
flowing on to my desk with almost the 
persistent continuity of news flashes. 
One society, not I think of long stand- 
ing, claims that already a million words 
have been spoken to audiences and on 
television by its honorary secretary and 
other National Council members. 

I can quote from much nearer home 
an example of what continued effort is 
necessary to get a simple reform. Leeds 
has in the heart of the city a hospital 
with a magnificent history. It is a 
centre of wonderful achievement, a 
centre of first-rate teaching, but being 
in the centre of the city, within a 
stone’s throw of the Town Hall and the 
Civic Hall, it is exposed to a great deal 
of noise, even at night time, when cars 
and motor cycles go dashing past. 
Some patients, myself among them, 
have been repeatedly awakened with 
nightmare shock when convalescent 
after an operation. ‘There are endless 
complaints. Appeals have been made 
to the local Press, the police, the City 
Council, to everybody who might be 
supposed to have some influence in the 
matter, but the nuisance continues. A 
lighted notice was put up at night 
saying “* Hospital: Quiet Please,’ but 
the nuisance goes on. ‘The road on 
which the offenders tear past is the 
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Queen’s Highway. We are told that 
mo‘orists and motor cyclists who want 
to go that way, even though they would 
lose only a minute or two by taking 
another route, must be allowed to 
pass. One cannot close the highway to 
people who want to use it. 

I believe that some day for the sake 
of the unhappy patients we shall get a 
better arrangement, but it calls for an 
immense amount of agitation and 
propaganda. My paper has printed 
letters, speeches and leaders about it, 
till readers are bored—unless they 
happen to be or have been patients at 
the hospital. Perhaps it is a pity that 
this is not a party question. If it were 
it could be discussed at municipal 
election meetings and the City Council 
might be more active about it than it 
has been. 

Some of our methods of opinion- 
forming and public appeal are not as 
effective as they used to be. The plat- 
form is one of the victims of radio and 
television. Not so many citizens go to 
public meetings as they did in the days 
of Gladstone and Disraeli, Joseph 
Chamberlain and Asquith. The 
Churches influence the faithful but 
seem to have less influence than when 
more people went to the services and 
kept Sunday as a holy day. The 
theatre has occasionally in our time 
done great service to the cause of 
reform. We remember Galsworthy’s 
plays that deepened the public love of 
justice, and Shaw’s plays that stung us 
into thinking about social evils. I may 
be wrong, but I doubt whether the angry 
young dramatists of today are doing 
much to emotionalize and direct our 
belief in great causes. 

But there are two institutions which 
excer.se at least as much power as ever. 
One is Parliament. This remains our 
incomparable forum. As a frequent 
visitor to Gallery and Lobby in the past 
fifty years and a faithful reader of 
Hansard I see no decline in the power 
of Parliament to keep citizens well 
informed. It is true that we no longer 
have those breathlessly exciting gladia- 
torial encounters of men like Gladstone 
and Disraeli, but we have had heart- 
stirring oratory from men like Winston 


Churchill and Aneurin Bevan and 
homelier warriors keen to get at the 
facts and put them before Parliament 
and the whole country. It is true that 
Victor Grayson, an M.P. for the Colne 
Valley, not far from here, horrified 
Edwardians by declaring Parliament a 
rotten show, but we may be confident 
that the House of Commons will con- 
tinue its useful if controversial work 
long after he has been forgotten. 

We may at times be inclined to 
disparage the slowness of Parliament, 
and many of us regret some features 
ofits mechanical party war, even though 
we realize how its wordy battles 
awaken and maintain an interest in 
politics among many people who would 
be indifferent to, say, the intricacies of 
economic argument. But there is much 
about Parliament that commands 
respect. I should place high among its 
merits the value of question time. It is 
an education in our democratic system 
to listen while Members, fortified with 
information from their constituents and 
others, are calling the attention of 
Ministers to matters that seem to 
demand attention. A question in the 
House is very often a means of getting 
some absurd action or some injustice 
corrected. It may be that it costs a 
good deal of money to have Civil 
Servants digging up the relevant facts 
for their Ministers but there is not the 
slightest doubt that a question in the 
House is a valuable popular safeguard, 
a point which I am sure has not 
escaped the notice of your Society. It 
is not true that only at election times 
can the constituents assert themselves. 
By keeping an active M.P. well 
informed they can keep the good work 
of informing public opinion going 
steadily forward. 

You will not be wondering what is 
the other British institution I have in 
mind as one swaying the people with 
as much persuasion and force as ever. 
I mean, as you will have guessed, the 
newspapers. Here you may expect me 
to have a neat package of opinions 
ready, the result of long experience. 
But just as a training in the higher 
mathematics may be a training in 
indecision, just as the man who has 


visited Rome for a week may have 
sharper impressions of the Eternal City 
than a man who has been working 
there for ten years, so it is possible for 
someone to know so much about the 
Press that he hesitates to summarize 
it in swift simplifications without 
qualifying clauses that crowd upon his 
mind. 

For example, I should find it hard to 
estimate with any precision to what 
extent the Press influences public 
opinion by its own individual policies. 
We must make an immediate distinc- 
tion between the influence exerted by 
the choice and presentment of news and 
the influence exerted by _ editorial 
comment. In theory, news and 
opinions should be kept apart. Cer- 
tainty the news should be given 
honestly and factually and with no 
desire to gloss over awkward truths. I 
always respect a paper if I see one of its 
foreign correspondents is taking a 
certain line in some important message 
and the editor in a leading article is 
taking a rather different line. It is 
quite reasonable and proper that the 
man on the spot in a foreign country 
should see a problem in a different light 
from that of his editor steeped in the 
doctrines of his own Government’s 
policy. 

It used to be said of the morning 
paper, the Standard, in Gladstone’s time 
that it read as if the entire paper had 
come from one hand and one mind, 
those of the editor, William Mudford. 
That was regarded as a merit, but I 
should have thought it a weakness 
except possibly (though I doubt even 
this) from a literary point of view. 
What is the use of sending correspon- 
dents all over the world if they are 
merely going to echo in their cables and 
special articles opinions formed in Fleet 
Street ? 

Nevertheless there is bound to be 
what is often condemned as selective 
reporting. In theory a paper prints the 
important news, all of it. But in 
practice no paper in the world, not 
even the gigantic New York Times, can 
print (as it professes to do) all the news 
that’s fit to print. Speeches must be 
condensed. News must be sifted. 





_ Sub-editing must be selective. 


ment, will appeal to readers. 











And 
selection means that individual taste 
must come into play. A newspaper 
largely reflects the personality of its 
editor—not indeed just his own private 
prejudices and pet interests, but what he 
thinks, using his own distinctive judge- 
He 
cannot see every paragraph going into 
the paper, but he is continually trying 
to school his leader-writers, reporters 


_ and sub-editors in the general principles 
_ of news selection, news presentment and 


the style of writing, argument and 
description he believes in. 

Lord Northcliffe used to say that one 
of the great powers of the Press was the 
power of the suppress. And so indeed 
it is. But happily there is such intense 
competition among newspapers that 
very few people are inclined to use the 
power of the suppress in an unworthy 
way. ‘They would indeed be soon 
found out. One dear old gentleman, a 
former M.P., used to write to me almost 
every week pointing out that in 
reports of political speeches the York- 
shire Post had left out points which he 
had seen in the Manchester Guardian 
versions, and he roundly alleged that 
some nefarious person on my staff, if 
not myself, was cutting out points that 
told heavily against Tory arguments. 
Ultimately I had to silence him by 
proving how often we printed in the 
Yorkshire Post items and points omitted 
by the Manchester Guardian. Selection 
was unquestionably necessary and it 
would have been a miracle if both 
papers, exercising sub-editorial judge- 
ment, had condensed in precisely the 
same way the enormous mass of news 
pouring in. 

Some people imagine that their 
letters to the editor are wrongly 
suppressed, but as controversy is the 
breath of life to a newspaper a sensible 
editor welcomes pungent, well-argued 
letters in opposition to his own policy. 
Only a small number of letters to the 
editor can be published every day. 
Sometimes when a topic has whipped 
up public interest I have had as many 
as 300 letters in a morning. It is 
obviously impossible to print more than 
a tiny proportion of these. Some 


excellent letters may not get into print. 
But the commonest causes of rejection 
are the libels and inaccuracies in which 
some readers indulge and the lack of 
new points made by others. 

Readers’ letters can be intensely 
interesting. ‘They sometimes have an 
authority, a closeness of knowledge and 
a force of expression which are not to 
be found among journalists who are 
writing, perhaps to satiety, day after 
day, week after week, month after 
month, year after year. Cartoons may 
be effective, but I doubt whether they 
sway opinion as much as they did in 
the days of F. Carruthers Gould, of the 
Westminster Gazette, and Sir John 
Tenniel, of Punch. They had more of a 
rarity value in Victorian days. 

News, with its immediate impact, 
often unites the whole nation in emotion 
An impressive example from journalis- 
tic history is that of the revelations from 
the Crimea by the Times war correspon- 
dent, Sir William Howard Russell, who 
opened the eyes of all Britons to the 
ghastly sufferings of our soldiers, and 
by his vivid disclosures brought about 
the fall of the Aberdeen Ministry. 

Now we come to the leading articles, 
still in my judgement the soul of a 
paper. Some people deride editorials. 
They say, “‘ After all, it’s only one 
man’s opinion.” Not so. Even if you 
have a highly individualistic leader 
writer like J. L. Garvin, who made the 
Observer famous, or J. A. Spender, 
whose Westminster Gazette leaders were 
read by all serious politicians, they did 
not write their articles without incessant 
efforts to get the latest information from 
statesmen and to exchange opinions 
with men of first-class ability. They 
never wrote in the isolation of a political 
hermit’s cell. ‘The inspiration that 
Garvin drew from Fisher, the First Sea 
Lord and the man who modernized 
the British Navy and had it ready for 
war in 1914, has been made very plain 
in a recent book, ‘‘ The Observer and 
J. L. Garvin (1908-1914) ” by Dr. A. L. 
Gollin (Oxford University Press). 

Very often leaders are decided at an 
editorial conference. The best thinkers 
on the staff will contribute, the editor 
will decide the main line, and the actual 


leader writer will retire to his type- 
writer with an abundance of notes. 
The editor will supervise the resulting 
article and from his private knowledge 
will strengthen some surmises, correct 
deductions he knows to be wrong, and 
perhaps add more detailed demands 
than the leader writer attempted and 
a few epigrammatic touches. 

The more serious and weighty the 
paper the more influential its leaders 
are. I doubt whether the 200 word 
leader in snippety basic English, the 
kind you can get into a couple of 
inches of fairly large type, can have 
much influence on the public except 
by reiteration of the same simple 
themes time after time. Undoubtedly 
their readers like to see statesmen 
given black eyes and bloody noses. 
The sneer seems to please them more 
than an argument. Like our party 
system, this method of attack keeps a 
great mass of people interested in 
politics. 

There is also warm appreciation of 
what we call the sunshine Press, with 
the view that there is no need for heavy 
taxation, that enterprise should be 
freed as much as possible and then the 
profits would roll in and everybody 
would be happy. Being less given to 
optimism than some of the more popu- 
lar papers are I often receive this kind 
of reproach, ‘‘ Must you give us three- 
penn’orth of misery every morning ?”’ 

It is a good thing that we have all 
kinds of papers. Democracy provides 
an arena in which different sides fight 
it out. Let us by all means toss all the 
arguments we think important into the 
midst of the contest and may the best 
ones win. Perhaps they do. The 
battle is not always won by the big 
battalions, or by the party that has the 
great popular circulations on its side. 
As long as a party gets ideas under 
discussion in the democratic arena a 
strong case has an excellent chance of 
beating a weak case put forward with 
the help of a much stronger Press. It is 
no disparagement of newspapers to say 
this. It is rather a compliment in 
implying that newspapers print their 
opponents’ case even though they 
criticize it and the public is given a 
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chance of making up its own mindif 

Having looked at some of the main 
processes for informing and _ crystal-, 
lizing public opinion let us see how wee 
can now use them to further the cause 
of clean air. Your Society publishes: 
excellent papers on the subject. I wass 
much impressed by one written by Dr.! 
Bronowski on the development of newy 
smokeless fuels. His discussion wass 
lucid and important, especially on thee 
question of premium smokeless fuels... 
Many housewives would have been) 
cheered by his account of the effortss 
being made to produce smokeless fuel! 
that is easily handled and _ stored,, 
reduces the number of times a fire hass 
to be refuelled; ignites easily, burnss. 
brightly and long, and picks up welll 
whenever the fire is made. That wass. 
the kind of exposition which I think« 
deserves a far wider circulation thani 
in your own journal. It has not had,, 
so far as I saw, the prominence it ought 
to enjoy in a journalism in which it has; 
to compete for public interest with: 
murder mysteries, film star scandals; 
and tragic accidents to sporting celeb-- 
rities. Dr. Bronowski did not write only * 
as a scientist for scientists. A good deal 
of the information he gave could have : 
been popularized for the mass of 
readers. It could have had a marked 
influence on public opinion. One must 
not be too scholarly in manner in trying 
to persuade the British people of the 
advantages of clean air. By all means 
let us have, if possible, statistics showing 
how respiratory diseases could be 
reduced by smokeless air. It would be 
a much more emphatic argument if we 
could tell all the mothers of this country 
that if air pollution could be abolished 
their children could be as berry-brown 
even in our industrial towns as they are 
at the seaside. 

An appeal to the modern sun-tan 
worship might be a very effective way 
of furthering the clean air campaign. 
Already in towns which have smokeless 
zones people are noticing how much 
easier it is to get tanned in the open air. 
Recently a member of my staff came 
into the evening editorial conference 
with a tan as rich as that of somebody 
just back from the Isle of Capri. He 











| had spent three days watching York- 
| shire play cricket at Headingley. Now 
| for 37 years I have been seeing each 
| summer the men who have spent a day 
| or two at a Headingley match: but it 
is only recently, when the smoke pall 
over Leeds has become lighter because 
of certain restrictions on smoke, that I 
| have seen such dramatic tanning 
| achieved in a few hours. 


So far as factory smoke is concerned 
your task should not be a difficult one. 
For many reasons, labour-saving ones 
| among them, there will be fewer and 
| fewer furnaces stoked to supply the heat 
and power that industries need. The 
Englishman with his addiction to the 
open grate is the man who has to be 
won over. He has to be converted not 
only to the idea of clean air—which in 
general terms he is certain to approve 
of—but also to the need to play his 
part in it if he insists on an open fire by 
using smokeless fuel. 


Now if you want to sell anything you 
have first of all to persuade people that 
they want it, and then you have to 
assure them that the price they will have 

to pay is worth the product they will get. 
| If, as Dr. Bronowski’s paper seemed to 
| suggest, they can have a smokeless fuel 
which has almost all the endearing 
| qualities of coal—easy ignition, bright 
| burning, convenience of storing and 


handling, reduced problems of ash—it 
should not be difficult to persuade them 
that they want it. To offset the dis- 
advantage that they will have to pay 
more for their glowing smokeless fires 
than for their blazing, roaring coal fires 
you will have to hammer home the not 
so obvious economic gains of smokeless 
fuel. Extra shillings may have to be 
spent on smokeless fuel. Very well; 
show how these can be saved in almost 
every household by the expenditure 
saved on the remedies for all the effects 
of smoke, soot and tarry deposits—the 
cleaning costs, the repainting costs, the 
renewal of too-often washed fabrics, the 
chemists’ bills that run up when people 
are coughing and off their work with 
smog conditions. 

I should like to see incessant empha- 
sis on the value of pure air, emphasis in 
a form that can be appreciated by all 
kinds of people, so that the reforms we 
have in mind become part of the 
popular thinking. Make the Clean Air 
Act known to all. Let us enlist the help 
of M.P.s, of editors of newspapers and 
magazines, of members of local autho- 
rities, of the medical profession, and 
of scientists generally. You have done 
extremely good work so far, but we 
still have to get rid, by every possible 
means, of the idea that widespread dirt 
and pollution are an inevitable part of 
our daily life. 


THE ASSESSMENT OF LIABILITY TO SMOG 


IN TERMS OF WEATHER 
By 


P. F. Meade* 


Meteorological Office, London 


Summary 


Serious pollution associated with | 


smog conditions occurs with weather 
of a quiet, anticyclonic type. The 
incidence of such weather during five 
consecutive winters has been investi- 
gated for 25 towns fairly well distribu- 
ted over Great Britain. Figures are 
given which show for each town the 
total number of days with quiet, anti- 
cyclonic weather and also the number 
of occasions when this type of weather 
persisted for spells of 2, 3, 4 or more 
days. It is suggested that this analysis 
could lead to a more comprehensive 
investigation aimed at assessing the 
relative liabilities of various towns to 
periods of serious pollution. 


T is generally agreed that smogs, the 
unpleasant combination of fog with 
smoke and other impurities in the 
atmosphere, represents the worst mani- 
festations of air pollution. The inci- 
dence of smog and its severity depend 
upon a number of factors, for example, 
the situation of a town in regard to 
topography, the rate of fuel consump- 
tion in the town and _ neighbouring 
areas, the ratio of domestic to industrial 
consumption there, the weather con- 
ditions and so on. All these factors are 
important but it may be a matter of 
some difficulty to take them all into 
account in relation to a specific area. 
The weather factor itself is a com- 
plicated one but, as the author (1959) 
has pointed out in a study of smogs 
which were experienced in the winter 
of 1958-59, an indispensable feature of 
the more serious smogs is the occurrence 
of quiet, anticyclonic conditions. Here 
it should be emphasised that smog is a 
winter hazard; in summer anticyclones 
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or high pressure systems are to be 
welcomed because they bring good 
weather for holidays and outdoor 
activities generally. 

In most problems of applied science 
in which a number of variables may be 
involved, it is generally useful to study 
each variable separately so that its own 
effects and its frequency of occurrence 
may be assessed. Quiet, anticyclonic 
conditions have been identified as an 
important element in the problem of 
smog and so it seemed worthwhile to 
investigate in some detail their fre- 
quency of occurrence during the winter 
months. For this purpose 25 towns were 
selected in order to provide a good 
distribution over Great Britain and 
daily weather charts were examined 
with the object of determining the 
number of days when any of the towns 
were situated in the calm region of an 
anticyclone. The period covered com- 
prised the five successive winters from 
November 1954 to February 1959. For 
this investigation the winter was 
regarded as extending from November 
Ist to the end of February. In these 
four months there is a_ reasonable 
chance that a fog or smog may persist 
all day, whereas in the months March 
to October it would be most unusual 
for this to occur. 


The results are shown in the follow- 
ing ‘Table which is largely self-explana- 
tory. ‘The first column of figures gives 
the total number of days in the five 
winters when each town was subject to 
quiet, anticyclonic conditions. Divid- 
ing the figures in this column by five 
would give the average for a winter 
but, as columns 2 and 3 show, the 
scatter is very great and the average 
does not provide a reliable guide. The 
large scatter does, of course, reflect the 





) TABLE 


Days of Quiet, Anticyclonic Weather in Five Winters (Nov.-Feb.) 


Sequences 





Highest | Lowest More | Longest 

Total | No. of | No. of Q 3 4 than | period 

No. of | days in | days in | Con- Con- Con- | 4 Con- | of Con- 

daysin5| any any | secutive | secutive | secutive | secutive | secutive 
Winters | Winter | Winter | days days days days days 


| (1) (2) (3) (4) (5) (6) (7) (8) 
_ Aberdeen 5f3 39 15 















4 5 I 4 I 5 

Dundee .. a 41 15 5 4 = 2 I 5 
_ Glasgow # 46 17 4 2 2 I I 7 
_ Edinburgh ny 49 17 6 2 I I I y} 
Newcastle 70 22 8 9 6 3 4 
Durham oe 68 32 7 8 6 3 — 4 
Middlesbrough 67 ae a 7 6 3 —— 5 
Blackburn nd 75 35 7 8 6 4 I 5 
Liverpool yp 77 34 7 6 6 4 2 5 
Manchester  .. 81 a7 7 Fi 6 4 2 5 
ibeeds .... nee 74 36 7 7 6 4 I 5 
Sheffield $3 81 a7 6 7 6 4 2 5 
Stoke on Trent.. 85 38 7 10 6 4 2 6 
io ae ae: 74 36 6 6 7 3 2 5 
Nottingham .. 84 38 7 10 7 4 I 6 
Birmingham .. go 38 8 10 Ai 4 2 6 
Yarmouth se 74 35 6 9 4 4 I 5 
Swansea me 73 ai 6 10 5 2 2 5 

} Newport ae 83 36 7 Il 7 2 2 6 
Cardiff .. ies 80 35 7 13 5 2 2 6 
Bristol. .. ae 87 27 7 i3 8 3 2 6 
Plymouth Bi 76 30 8 10 7 2 SL 4 
London Area .. 87 36 10 8 9 o I 6 
Portsmouth .... 83 35 8 8 5) 3 I 6 

| Chatham m 79 Bo 10 10 5 3 a 4 





The following are some amplifying notes on the Table: 


(a) In the case of each town the worst winter (see Column 2) was that of 1958-59 which gave rise to 
} many periods of widespread smog and also prompted a great deal of public reaction. For example, it was 
| estimated that smogs had cost the City of Glasgow about £50,000,000. 


(6) In contrast to (a) above, the best winter showed some variation. In some places the first winter was 
the best, in others the third or fourth. 


(c) Fog, and perhaps smog, formed on most but not all of the days covered by Column 1. The exceptional 
days have not been examined in detail but low relative humidity would account for many of the fog free days. 
In such circumstances pollution would still be above the average and harmful in various ways such as a 
reduction of sunshine. 


(d) As a rule anticyclones are fairly extensive and affect a large area but, even so, this analysis has 
brought out some of the minor differences between towns not far removed from one another. 


(e) The sequences in Columns 4-8 give an indication of lengthy periods during which conditions may 


| be favourable for pollution to accumulate and give very high concentrations all over a town. An examination 
of other factors in the smog problem may show, in some cases at least, the effectiveness of smokeless zones. 


sg) 


wide variations between one year and 
another in anticyclonic activity. The 
remaining columns 4-8 give the inci- 
dence of sequences of 2; 3; 4 or more 
consecutive days. 

It may be tempting to draw an 
excessive number of inferences from 
the Table and, so that this should not 
be done, it is emphasized that the Table 
deals with but one factor in a complex 
problem which, as already mentioned, 
involves a large number of variables all 
of them of some importance. As an 
example, it might be inferred that 
Birmingham (go days in five winters) 
has serious pollution about twice as 
often as Glasgow (46 days in five win- 
ters). But this would ignore the other 
factors—topographical features, domes- 
tic and industrial fuel consumption, 
smokeless zones, etc.—which would 
also have to be taken into account 
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before a reliable comparison could be¢ 
made. However, the ‘Table does help. 
to identify the occasions when oned 
essential factor was present and thusy 
provides a basis for examining the¢ 
contributions of other factors if thed 
necessary data are available. Any 
extension of the investigation on these¢ 
lines would give some indication as ta: 
whether it would be practicable tor 
assess the relative liabilities of various: 
towns to serious pollution. 
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Summary 


The Central Electricity Generating 
Board has conducted surveys to deter- 
mine the effect of the emissions from 
| power stations on the general level of 
pollutions in the vicinity of the 
2 
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_stations. The results of the monthly 
observations published by the D.S.LR. 
have been recorded on punched cards 

‘for machine sorting. The results 

show that the national level of dust 
concentration has fallen considerably 
since 1950, but the SO, concentration 

has increased since 1952. The effect 
of power stations on the level of SO, 
pollution was shown to be small, even 
in relation to rural levels of emission. 

_ Short period surveys also showed that 

no serious concentration occurred in 

_good weather. Other types of survey 

are also being conducted concerning 

chimney height and inversion con- 
ditions. Improvements to reduce 
emissions are being developed and 
introduced, and older power stations 
are being closed down as new ones 

/are commissioned. Problems arising 

from oil-firing are also being dealt 

| with. 








i 
| Teas athe business.of the Central 
|| Electricity Generating Board to 


| purpose power stations are distributed 
‘over England and Wales near areas of 
heavy load demand and where adequate 
| supplies of fuel and water are readily 
javailable. Electricity is generated with 


greater efficiency by large prime movers 


* Research and Development Depart- 
ment, Central Electricity Generating 
' Board. 
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and a modern power station may con- 
sume 4,000 tons of coal per day. The 
gaseous products of combustion are 
emitted into the atmosphere and it is 
the concern of the Board to ensure that 
the chimney emissions are satisfac- 
torily dispersed in the atmosphere and 
are not likely to be a source of nuisance. 
Consequently, in the early stages of 
planning every known precaution is 
taken to achieve this aim. These 
include provisions for optimum com- 
bustion conditions in the boiler plant, 
the installation of flue gas cleaning 
equipment having a high dust extrac- 
tion efficiency, and in special cases flue 
gas washing, and the erection of tall 
chimneys. 

In addition to the precautions taken 
in the planning stage the Board carry 
out laboratory research and _ field 
investigations to study the effect of 
power station design and operation on 
the concentration of atmespheric pollu- 
tion at ground level in the neighbour- 
hood. The paper discusses briefly some 
of the work which is being carried out. 

A recommendation made in 1932 by 
a committee set up by the Electricity 
Commissioners! was that in order to 
avoid the creation of a dust nuisance 
the minimum height of chimneys 
should be 24 times the height of the 
highest point of the generating station 
building, an allowance being made 
where necessary, for other local con- 
ditions to compensate for the contour of 
adjacent land. This was an arbitrary 
rule and in 1950 the British Electricity 
Authority instituted long term trials 
around new power stations to observe 
the effect of power station design and 


chimney height on the levels of atmo- 
spheric pollution. 

For this purpose the amounts of 
deposited dust and sulphur dioxide in 
the air are measured by means of the 
standard deposit gauge and the lead 
peroxide instrument at observing sta- 
tions distributed all round the power 
stations within a radius of approxi- 
mately two miles. Observations begin 
two years before a power station is 
commissioned in order to obtain 
sufficient results to characterize the 
district, and the survey continues until 
the station has been fully operational 
for two years. Forty-five surveys of this 
type have been carried out and an 
assessment of the results in 1957 showed 
that power station operation had not 
caused a significant change in the 
average levels of dust deposition and 
SO, concentration?. More intensive 
investigations have been carried out 
at Little Barford to observe the effect 
of station operation on the dispersion 
of chimney emissions and to relate the 
results of direct measuremen’s with 
those obtained by calculation. The 
results of the work at Little Barford, 
which is situated on flat countryside, 
showed that about 12 per cent. of the 
dust emitted from the chimneys had 
fallen within an area having a 2-miles 
radius from the station, the dust being 
evenly distributed over the area? 4. 

In order to compare the average 
level of pollution which occurs round 
power stations with that of other 
localities, the results of the monthly 
observations concerning dust and SO, 
published by the D.S.I.R. Atmospheric 
Pollution Committee in the monthly 
Bulletins from 1950 to date, have been 
recorded on punched cards for machine 
sorting. This provides a ready means 
of assessing the concentration levels 
which characterize rural, urban resi- 
dential and industrial districts, and 
trends in the national levels are readily 
available. For example, it can be 
shown that the national level of dust 
concentration had gradually fallen 
from 13 tons/sq. mile in 1950 to 10 
tons/sq. mile in 1959, while the 
average SO, concentration has in- 
creased feat 1°55 mg SQO,/100 sq. 
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cm/day in 1952 to 2:05 in 1959. The? 
Department of Scientific and Indus-- 


trial Research have carried out obser--| 


vations around Staythorpe, using the’ 


lead peroxide instrument, to study the: 
effect of the power station on the SO,, 


concentration in the neighbourhood’. .| 
By correcting the results for frequency} 


of wind direction to the values obtained || 


down the prevailing wind showed some * 
relationship with the operation of the» 
the difference # 


power station, but 
between the adjusted high results and 


the average for the whole survey, , 
namely 1-0 unit, was only of the order: 


of 0-4 units. This low value is typical 


of rural areas and as shown in the: 
some urban areas)’ 


D.S.1.8.,:Bulletin, 


have total SO, figures of 3 to 4 units) 
and known highly industrialized areas} 


from 5 to I1 units. 
Long term observations 


tions, 


and boiler operation. 


tricity Research Laboratories’ showed 


that there were no serious concentra- | 


tions of SO, in good weather conditions, 
the maximum 


a balloon technique to observe the path 


of dust particles’ and to measure the | 


effective chimney height. The results 
of studies associated with this work have 
already been published in the technical 
press®,1°, In the London area arrange- 
ments are being made to measure the 
temperature lapse rate occurring in 
inversion conditions and during periods 
of fog, the television tower at Crystal 
Palace being used as an _ observing 
station. This work has arisen from the 
aerial survey made in 1958 in foggy 
weather'! which showed the penetra- 
tion of smog by the hot plumes from 
power stations. 


» 


provide :) 
information on average conditions, but | 
the individual high and low concentra- | 
which occur for short periods || 
only, are not detected. For this reason | 
work has begun concerning the short- | 
period measurement of concentrations | 
of SO, downwind from power stations | 
in varying meteorological conditions | 
Observations | 
made round 11 power stations® using | 
a portable SO, meter specially designed | 
for this purpose at the Central Elec- | 


concentration being | 
about 30 p.p.h.m. Special studies have | 
been made of plume behaviour, using | 





_ The work described has been asso- 
ciated mainly with modern power 
stations designed and installed by the 
Board. When the Electricity Supply 
Industry was nationalized in 1948 the 
British Electricity Authority took over 
the responsibility of the operation of 
"power plant designed and installed by 
private companies and municipal auth- 
orities when the economic generation 
of supplies claimed more attention than 
the possible effects of chimney emissions 
/on atmospheric pollution. Some atten- 
tion had been given to pollution con- 
ditions around power stations, for 
cample at Barton (Manchester) and 
Bradford?? but the work was not 
arranged on a national basis as today. 
Therefore, included in the number of 
power stations operated by the Board 
‘are those designed and installed since 
1950 using efficient methods of flue gas 
‘treatment and high chimneys, those 
‘designed immediately after the war, 
incorporating the best possible equip- 
ment available at that time, and those 
“commissioned before the war. Modifi- 
cations are being made where necessary, 
to the stations commissioned shortly 
after the war by improvements to the 
flue gas cleaning equipment or by the 
erection of high chimneys as at Black- 
burn Meadows, Kirkstall, Thornhill 
and Spondon. The older stations are 
gradually being closed down as new 
plant is commissioned to take the load, 
‘and as National Grid requirements 
permit. 
| Since 1955 a number of power 
‘stations have been converted to oil- 
firing which has brought new problems 
concerning the character of chimney 
emissions. Arising from intensive 
studies of the flue gas characteristics, 
jremedial measures have been success- 
fully applied such as improved com- 
bustion control and the use of flue gas 
additives. Both long and short term 
| observations are being made to measure 
| the effect of these measures. It may be 
said that the Board is as advanced in 
these studies as any other country in 
the world. 

In all matters relating to atmospheric 
pollution there is a close collaboration 
with D.S.I.R. Warren Spring Labora- 











tory and the scientific information 
resulting from the Board’s researches 
is regularly communicated. 

The Authors wish to thank the 
Central Electricity Generating Board 
for permission to publish this paper and 
to acknowledge the help they have 
received from Dr. Crossley and their 
colleagues in the Regions and in the 
Research and Development Depart- 
ment. 
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SAMPLING FOR 3:4 BENZPYRENE FROM 
CONTINUOUS COMBUSTION APPLIANCES 
FIRED BY PETROLEUM FUELS 


By 
Ebolz lowes A, Malice ie? 


Summary 


1. In recent years attention has been 
drawn to the possibility of 3:4 benz- 
pyrene, a trace decomposition product 
resulting from incomplete combus- 
tion which may be present in smoke, 
being a cause of cancer in humans 
and animals. As part of a programme 
to investigate the composition of 
flue gases from continuous combus- 
tion plant, fired by petroleum fuels, 
measurements have been made for 
3:4 benzpyrene. Appliances ranging 
in size from a simple cocking ring, 
using liquified petroleum gas, to a 
water tube boiler, using heavy fuel oil, 
have been tested. 

2. It is shown that in all cases the 
3:4 benzpyrene content of sampled 
solids and “ oil” was less than the 
limit of detection by the analytical 
method employed, i.e. less than one 
microgramme. This means that the 
quantity of 3:4 benzpyrene emitted 
from continuous combustion plant, 
fired by petroleum fuel, is likely to be 
less than 0.006 parts per million of 
fuel burnt. 


Introduction 


N recent years evidence has accumu- 

lated to suggest that some forms of 

cancer in humans and animals are 
associated with soot and dirt. This 
suggests the possibility that man-made 
contaminants of our atmosphere pos- 
sess carcinogenic properties. A review 
of fifty years’ clinical experience 
indicated that a large percentage of 
those cases of cancer which could be 
attributed to soot were in fact probably 
due to benzpyrene, a trace polynuclear 
aromatic hydrocarbon!. 

The sources of air borne soot and 


* Engineer, BP Research Centre, British 
Petroleum Company Limited. 
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solids are considerable, and include | 
domestic appliances, boilers, industrial | 
furnaces and process plant. In view of | 
the increasing use of petroleum fuels | 


for continuous combustion equipment 
a research programme has_ been 
initiated to investigate the extent to 


which they contribute to air pollution | 


and so allow comparison with major 


sources of contamination. As part of | 


this programme attempts have been 
made to measure the 3:4 benzpyrene 
content in the exhausts of appliances 
ranging in size from a cooking ring to 
a water tube boiler. 

The... significance... of;—the 


results 


obtained in that part of the programme |) 


concerned with 3:4 benzpyrene are 
discussed in this paper. 


Fuels and Appliances 


The fuels used in the appliances 
tested ranged from liquified petroleum 
gas to heavy fuel oil. Data on the fuels 
are given in Table 1. 

Details of the appliances tested, 
together with operating conditions, are 
given in Table 2. 


Test Equipment and Analysis 
1. Sampling Equipment 
The exhaust gases produced by each 


appliance were continuously sampled 
at approximately tcu. ft./min. through 


a probe and collecting train by means of | 


a vacuum pump as shown in Figure 1. 

Referring to Figure 1 it will be seen 
that the gases were sampled _ isokin- 
etically and that the probe was heated 
to prevent condensation of gaseous 
constituents. On leaving the probe the 
sampled products passed first through a 
set of cyclones to remove coarse par- 
ticulate matter and then through an 
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TABLE 3 
DETAILS OF FUELS 
ist énd 


Grade 
Kerosine 
3 





Domestic 
Burning 


Liquified 
Petroleum 


Fuel 
Grade 


ii 
FF 
\1) 
i 
Wi 
Fuel 
Oil it 
| Kerosine lak 
2 


(3,000, second) | 
} 


Fe Be, ; 

70°F s : he 
: ha 

| 


Hydrogen content 


Oi] 
(950 second ) 





Viscosity at 








Ash content 
Calorific value (net) y 
4 


Calorific value (net) Btu?/1b 





(1) (2) (3) (4) = Distillate Fuels (5) (6) - Fuel Oils 


POWER PACK FOR 
ELECTROSTATIC 











SAMPLING 
PRECIPITATOR 

Sutkane S DC OUTPUT 

SUITABLE SIZE (10,000 vo_T ) 

TO GIVE ISOKINETIC 

FLOW. 








HEATED 
SAMPLING 
PROBE (I00 
WATTS per Ft) 


CYCLONES IN 





HEATED BOX 
( 200°C) 

EXHAUST ; 

FROM 

APPLIANCE ELECTROSTATIC 


PRECIPITATOR 
IN HEATED BOX 
( 200°C) 


electrostatic precipitator to remove fine 
particulate matter. Both the cyclones 
and precipitator were housed in heated 
boxes to prevent condensation of 
gaseous constituents. Details of the 
cyclones and precipitator are shown in 
Figure 2. 

After removal of the solids each 
sample was passed through a bank of 
five condensate trains arranged in 


parallel. These progressively cooled 
the gases to remove condensable 
material at temperatures of o°C., 


—25°C. and —65°C. Details of a 
single condensate train are shown in 
Figure 3. 
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MANIFOLD 


VACUUM 
PUMP 


GASMETER 






Metering of the sample was by means 
of a gasmeter at the vacuum pump) 
outlet. 


2. Routine Measurements | 

Operating conditions for eachi 
appliance were continuously checked!) 
by measuring the CO, content in the> 
exhaust gases by means of a conven-- 
tional Orsat apparatus. Routine smoke? 
measurements were also conducted!) 
using a filter type smokemeter. 


ahah aie at 
and Condensed Oil 


For each test the solids in the 
| 
| 





@ ELECTROSTATIC PRECIPITATOR 


OUTLET 





INO GLASS 


LARGE 
CYCLONE 


TANGENTIAL ENTRY 
FROM EXHAUST 









TANGENTIAL ENTRY 
TO SMALL CYCLONE 


COLLECTING 
BOTTLE 


COLLECTING 
BOTTLE za 





CYCLONE PLAN 
ING 
| TANGENTIAL ENTRY 


FIG 2 SOLID SAMPLING APPARATUS 


cyclones and precipitator were bulked, 
likewise the fractions from the various 
condensers were extracted with methy- 
lene chloride to obtain one bulked 
»-6il.°’ sample. 

Analysis for 3:4 benzpyrene was 
conducted independently on each 
solid sample and on each “oil” 
sample. The method used is suitable 
for the determination of polynuclear 
aromatic hydrocarbons in soot, solid 
| hydrocarbons or oil. Briefly the pro- 
| cedure is as follows: 
_ The sample is dissolved in cyclo- 
_ hexane and passed down a column of 
slightly deactivated alumina?. The 
fractions eluted by cyclohexane are 
examined in an ultra-violet spectro- 
meter. Individual polynuclear hydro- 
carbons, including 3:4 benzpyrene, 
' can be estimated and identified by 
| their U.V. spectrum in cyclohexane 
solutions. 


| Test Programme 


1. Size of Sample 

Consideration was given to the size 
of sample necessary to give a-confident 
limit of sensitivity. Pybus! gives data 
for 3:4 benzpyrene concentration in 
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coal smoke which can be expressed as 
4°2 parts per million by weight of coal 
burnt. The limiting sensitivity level 
for fuel oils in the test programme was 
taken as 100 times lower than the coal 
smoke discharge. For distillate fuels 
the limiting sensitivity level was taken 
as 400 times lower than coal smoke 
discharge. These levels are equivalent 
to 0-04 and o-o1 parts per million on 
fuel for fuel oil and distillate fuel 
respectively. 

The limiting quantity of 3:4 benz- 
pyrene that can be detected by the 
analytical method employed is one 
microgramme. ‘Thus to obtain the 
minimui sensitivity level accepted for 
this work, the exhaust gas samples re- 
quired were those produced by com- 
bustion of at least 25 grams and 100 
grams of fuel for fuel oil and distillates 
respectively. 

Reference to Table 2 shows that the 
equivalent fuel quantities burnt to 
obtain samples in the test programme 
varied from 185 to 850 grams. These 
quantities are well above the minimum 
required to obtain the desired sensi- 
tivity. 


2. Test Conditions 


Eight appliances were tested, the 
smallest being a simple cooking ring 
and the largest a 6,000 pound per hour 
steam capacity water tube boiler. 
Where possible two operating con- 
ditions were covered on each appliance; 
(a) normal continuous operation and 
(6) operation calculated to produce 
solids and unburnts. Normal con- 
tinuous operation was considered satis- 
factory when a smoke number of less 
than 3 was obtained. A smoke number 
of more than 5 was considered repre- 
sentative of excessive solid production. 

With the cooking pot and sectional 
water boiler variants of the (6) condition 
were investigated. The cooking ring 
was operated with a _ continuously 
water cooled vessel, calculated to give 
flame chilling. The sectional water 
boiler was operated under cycling 
conditions, five minutes firing, five 
minutes off. It was known that on this 
plant the rate of solid emission, in the 
first few seconds after light up, was 


CONDENSER 
(STAINLESS STEEL 
LESSING RINGS) coNDENSER 
SOXHLET "CONDENSER (STAINLESS STEELL © 
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FIG.3. ARRANGEMENT OF A SINGLE CONDENSER 
TRAIN FOR OIL’ COLLECTION 


TOTAL SOLIDS EMITTED AND 3:4 BENZPYRENE CONTENT 


Solids 3:4 Benzpyrene in Solids 
Collected % of Concentration | Analytical ppm on j; Concentration 
Fuel Burnt | in Gas Sample | Result (1)]| Fuel Burnt] in Gas Sample 

mg/100m ye/100m3 


Not Detected 


Not Detected ae 


Not Detected 


Not Detected 


. 
° 








(1) Limit of Detection 1 ug (2) During Firing Period 
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TABLE 4 


TOTAL CONDENSA BLE 
Condensable "Oj" 


Collected % of 


Fuel Burnt 


mg/100m? 


"OTL" EMITTED AND 3 


Concentration | Analytical 
in Gas Sample 


:4 BENZPYRENE CONTENT 


Zpyrene in Condensable "Oil" 


Concentration 
in Gas Sample 


pe/ 100m? 


Result aa Fuel Burnt 


€ 0.0018 


hizher than during continuous opera- 
tion. (Variants with both the cooking 
pot and the section water boiler were 
| possibly more typical of practical usage 
than normal continuous operation). 

It was not possible to operate the 
free standing heating appliances or the 
steam raising plant under (b) condi- 
tions. The former do not lend them- 
| selves to continuous faulty operation. 
|The latter were being used to supply 
steam for important industrial pro- 
cesses and alteration from normal 
operation was not permitted. 

Details of each test and the exhaust 
gas conditions at the sampling point 
for each appliance have been included 
in Table 2. 

The quantity of solids collected 
during cach test and the results of 
analyses for 3:4 benzpyrene are shown 


in Table 3. Similar data for the “ oil ”’ 
samples are shown in Table 4. 
Discussion 
1. 3:4 Benzpyrene 

he results ; of analyses .for.,.3:4 


benzpyrene, Tables 3 and 4, show that 





Limit of Detection | ug 


<1 


|< 0.0025 €11.9 ©) 


€0.0013 < 8.1 


(2) 


During Firing Period 


in no test was this substance detected, 
i.e. if 3:4 benzpyrene was present in 
the solid and “ oil’ samples collected, 
quantities were less than the limit of 
detection of one microgramme. 


At the minimum sensitivity level for the 
programme the weight of benzpyrene 
emitted, by the appliance tested, was 
less than o-:04 and o-o1 parts per 
million of fuel burnt for operation on 
fuel oils and distillate fuels respectively. 
In fact, because the samples were 
obtained from combustion of fuel quan- 
tities many times larger than specified, 
see Table 2, the sensitivity’ level 
achieved was considerably higher than 
the accepted minimum. Thus, further 
reference to Tables 3 and 4 shows that 
it can be confidently stated that the 
quantity of 3:4 benzpyrene emitted was 
in all cases actually less than 0-006 parts 
per million on fuel burnt, irrespective of fuel 
type and operating conditions. 

It is perhaps of interest to see what 
the above figure means in terms of 
concentration in the actual flue gases. 
Figures are included in Tables 3 and 4 
expressed as microgrammes per stan- 


dard volume of flue gas sampled. It 
will be seen that for every test the 
analysis gave a result of less than 16 
microgrammes per 100 cubic metres of 
flue gas. Although results have not 
been given it is pertinent to mention 
that the samples, including those 
obtained under deliberately promoted 
smoke producing conditions, were 
analyzed for total quantities of poly- 
nuclear aromatic hydrocarbons. In no 
case were these compounds detected. 
Since 3:4 benzpyrene is one of a num- 
ber of polynuclear aromatic hydro- 
carbons it seems very probable that, 
under normal operating conditions, 
the concentrations in the flue gases of 
this material alone were very much less 
than the figure of 16 microgrammes per 
100 cubic metres. It would appear, 
therefore, that the 3:4 benzpyrene 
content of flue gases from continuous 
combustion plant, operating on petro- 
leum fuels, should not normally exceed 
concentrations found in the open 
atmosphere in urban areas, 1.e. 1°3 to 
6:8 microgrammes per 100 cubic 
metres}3.4, 

Bearing in mind that the samples 
referred to in this paper were taken 
from actual flue gases, and that if they 
had reached ground level a high degree 
of dilution would have taken place, the 
results obtained from the test pro- 
gramme strongly suggest that con- 
tinuous combustion plant, operating 
on petroleum fuels, do not normally 
seriously contaminate our breathable 
atmosphere with 3:4 benzpyrene. 


2. Contamination by Solids 
and Unburnt Material 


Since cancer is associated with dirt 
and grime it is of interest to examine 
the contribution to atmospheric pollu- 
tion made by continuous combustion 
appliances using petroleum fuels. 

Referring to Table 3 it can be seen 
that expressed as a percentage of the 
fuel burnt the solids produced by the 
appliances tested, under normal opera- 
ting conditions, were less than 0-017 
per cent. for distillate fuels and less 
than 0.157 per cent. for heavy fuels. 
Similarly from Table 4 it will be seen 
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I 
\ 


that the unburnt “ oil” produced did!) 
not exceed 0-094 per cent. for distillate: 
fuels or 0-184 per cent. for fuel oils. Itt 
seems likely, therefore, that under” 
reasonable operating conditions, the: 
total solids and unburnt materials) 
emitted by oil fired continuous com-. 
bustion plant will not exceed 0-35 per’ 
cent. of the fuel burnt. With distillate }| 
fuels the level should be considerably © 


lower. 


Conclusions 


1. In tests on appliances using 
petroleum fuels and ranging in size 
from a simple cooking ring, using | 
liquified petroleum gas, to a water tube | 
boiler, using heavy fuel oil, the 3:4 | 
benzpyrene content in the exhaust | 
gases was in all cases less than the limit | 
of detection by the analytical method | 
employed (i.e. one microgramme). ) 

2. The quantity of 3:4 benzpyrene | 
emitted from continuous combustion | 
appliances, operating on petroleum — 
fuels, is likely to be less than 0-006 parts | 
per million of fuel burnt. 

3. Total solids and unburnt materials — 
emitted from continuous combustion © 
appliances, operating on petroleum — 
fuels, is not likely to exceed 0-35 per 
cent. of the fuel burnt when reasonable 
operating conditions are maintained. 
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TRENDS IN THE POLLUTION OF THE AIR OF 
GREAT BRITAIN BY SMOKE AND 
SULPHUR DIOXIDE, 1952-1960 


By 
(Miss) F. D. Carroll, S. R. Craxford, H. FE. Newall 
(Mrs.) M.-L. P. M. Weatherley* 


Summary 

An attempt is made in this paper to 
estimate changes in the emission of 
j)smoke and sulphur dioxide into the 
j air of this country during the period 
1) 1952-59, and to see to what extent they 
jjare reflected in changes in the con- 
centration of these pollutants near 
} ground level, at least, as far as such 
{changes can be estimated from the 
| data obtained by the D.S.LR. Co- 
j operative Investigation of Atmo- 
spheric Pollution. One of the factors 
{ concerned in bringing about such 
changes is the Clean Air Act, which 
came into force in 1956 and which 
has curbed the emission of smoke 
: but has no direct effect on pollution 
by sulphur dioxide. 


Emission of Smoke and 


Sulphur Dioxide 
HE consumption of fuels in each year 
in the period 1952 to 1959, and the 
of smoke and_ sulphur 


emissions 


* Warren Spring Laboratory, D.S.I.R. 


dioxide into the atmosphere by the main 
users of fuels are given in Tables 1 and 2 
and are shown graphically in Figures 1, 2 
and 3. 

From the results in the tables it is seen 
that the emission of smoke increased, if 
anything, from 1952 to 1954, but a steady 
decrease then set in, and the amount in 
1959 was 20 per cent. less than in 1952. 
On the other hand, the amount of sulphur 
dioxide emitted increased steadily from 
1952 to 1958 and decreased slightly in 
1959. The amount emitted in 1959 was 
about 11 per cent. more than in 1952. 

The decrease in smoke was largely a 
decrease in industrial smoke, although 
domestic smoke also decreased since 1954, 
particularly in 1957 and 1959. This was 
probably due partly to changing habits in 
domestic heating and partly to abnormally 
warm weather throughout 1959. 

The largest contribution to the increased 
emission of sulphur dioxide was that made 
by the increased generation of electricity. 
The increase in the average sulphur 
content of the coal and the increasing use 
of fuel oil also contributed. 


TABLE 1 


Consumption of Fuels in Great Britain from 1952 to 1959 
Million tons 


1952 1953 


Coal 


1954 


1956 


1955 


1957 


36-8 
35'5 
13°9 
63°9 
25°1 


38-2 
39°6 
130 
65°5 
26:6 


Domestic 
Electricity works 
Railways 
Industrial. etc. 
Coke ovens .. 
Gas works .. 


Coke (excluding gas 
works and blast fur- 
naces) 

Oil 
Diesel and gas oil .. 

Fuel oil 
Electricity works 
Other users 


aa 
36°7 
13°4 
63°9 
25°9 


CM ibe: 
42°9 
12°2 
64°5 
27:0 
27°9 


37-5 
45°6 
12° 
62°5 
29°3 
27°8 


16:0 
3°8 


0:2 
5°2 
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TABLE 3 







Trends in Concentrations of Smoke throughout the Country 





Percentage of total showing 












- Concentrations of Smoke near Ground 
Level throughout the Country 


| Of all the sites at which smoke concen- 

trations were determined in the year 
1959-60 (observations are always averaged 
i for the year ended 31st March to avoid 
splitting the winter period) the number at 
which measurements extended back to 
cover the year 


1958-59 was only 266 
1957-58 was only 189 
1956-57 was only 138 
1955-56 was only 106 
1954-55 was only 64 
1953-54 was only 49 
1952-53 was only 47 


The data obtained at these sites were 
examined for trends in two ways. 

Firstly, the run of average yearly smoke 
concentrations at each of the 47 sites where 
| observations were made over the period 
| 1952-60 was examined to see at how many 
| of them the concentration had increased, 
| decreased or showed no very decided 


+ trend. Similar counts were made for the 


106 sites covering the period 1955-60. The 
) results are given in Table 3. 

) The number of sites at which pollution 
| by smoke has decreased is greater than the 
| number at which it has increased. 

The second examination for trends was 
|} made by averaging the smoke concentra- 
} tions for the 47, 49, 64, 106, 138, 189 and 
266 sets of sites for each of the years 
} concerned, as shown in Table 4. 

} Examination of Table 4 suggests that 
i there was a decrease in smoke in the 
| period up to 1954-5, followed by an 
| increase in 1955-6, a decrease to 1957-8, a 
) slight increase in 1958-9, and a very large 
| decrease in 1959-60. 

| A statistical examination of the signifi- 
| cance of these trends using Student’s “ t ” 
} test showed that the fall in the average 
| ground-level concentration between 1952-3 
and 1954-5, the rise in the following year 
and the subsequent fall from 1955-6 to 
| 1957-8 were probably significant, but the 


Period Number of gauges 

Increase No change Decrease 
1952-60 47 30 35 35 
1955-60 106 15 25 60 


TABLE 4 


Average Smoke Concentrations throughout 
the Country 

















Smoke 
microgrammes| 
cubic metre 


Number of 


gauges 


Year 








1952-3 204 
1953-4 47 19] 


1954-5 47 183 
1955-6 47 206 
1956-7 47 198 
1959-60 47 155 













1953-4 49 189 
1954-5 49 187 
1955-6 49 206 
1956-7 49 198 
1957-8 49 196 
1958-9 49 203 
1959-60 49 159 



















1954-5 1g0 


1955-6 64 208 
1956-7 64 196 
1957-8 64 190 
1958-9 64 202 
1959-60 64 159 






























1955-5 106 23° 
1956-7 106 211 
1957-8 106 198 
1958-9 106 208 
1959-60 106 166 
1950-7 138 a1 
1957-8 138 193 
1958-9 138 202 
1959-60 138 158 
1957-8 189 202 
1958-9 189 207 
1959-60 189 162 
1958-9 266 209 
1959-60 266 


1957-8 47 197 
1958-9 47 199 
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Fig.2 Trends in emission of smoke by groups of consumers in Great Britain, /952-1959 if 


rise in 1958-9 was not significant. The 
decrease in 1959-60 was, naturally, highly 
significant. 

Comparison with the corresponding 
data for sulphur dioxide (see the following 
two sections) indicates that the peaks in 
1955-6 and 1958-9, and the dip in 1959-60 
were brought about by changes in weather 
conditions which determine the tendency 
of pollutants to build up near ground 


sulphur dioxide 
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how much fuel is burnt for heating 
purposes in any given winter. Taking thi: 
into account there is left a markecd 
underlying downward trend in smoke’) 
concentrations, corresponding roughly with! 
the downward trend in emission. | 

The trends discussed in this section are’ 
obtained from averages from all the smokel 
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‘filters in operation in Great Britain, and 
| since almost all of them are in urban areas 
| the results quoted apply only to such 
jareas. The same applies to results for 
| sulphur dioxide given in the next section. 


| Concentrations of Sulphur Dioxide 
near Ground Level throughout the 
_ Country 


Trends in sulphur dioxide concentra- 
tions have been determined in exactly the 
|same way as those for smoke, using the 
data obtained by the daily hydrogen 
| peroxide method. The results are given in 
| Tables 5 and 6 which correspond precisely 
|with Tables 3 and 4. All the measure- 
|}ments were taken at sites where smoke 
“measurements were also made, but the 
‘numbers of instruments in each set in 
| Table 6 are rather less than the correspond- 
ing numbers in Table 4 as at some sites 
) smoke alone was measured. 

| Table 5 suggests that there has been no 
| marked increase or decrease in pollution 
jover either of the periods at the sites 
concerned. 













Period Number of gauges 
1952-60 28 


1955-60 75 
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fig.3 Trends in emission of sujphur dioxide b y groups of consumers in 
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Gréat Britain, /952 -/959 


Two clear-cut simple conclusions can be 
drawn from the data in Table 6. The first 
is that the peaks in 1955-6 and 1958-9 and 
the dip in 1959-60, which were the salient 
features of the data for smoke in Table 4, 
are reproduced here for sulphur dioxide in 
just as pronounced a manner. This 
strongly suggests that these effects are 
caused by different weather conditions 
superimposed on whatever steady basic 
trend in pollution there may be as a result 
of changes in the industrial and domestic 
patterns of heating. The second conclusion 
is that, apart from these effects of weather, 
there is no detectable increase or decrease 
in the level of pollution by sulphur dioxide 
over the period concerned. 


The Ratio Smoke/Sulphur dioxide 


A comparison of the data in Tables 2, 4, 
and 6 shows that the ratio of smoke to 
sulphur dioxide in the air at ground level 
is about unity whereas they are emitted in 
the ratio of about 0-4. This is generally 
taken as proof that sulphur dioxide is 
removed from the atmosphere by natural 


TABLE 5 
Trends in Concentrations of Sulphur Dioxide throughout the Country 





Percentage of total showing 























Increase No change | Decrease 
20 60 20 
10 70 20 
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processes at a greater rate than smoke but Be this as it may, the fact remains that} 
it may equally well be that a much larger — the effect of weather conditions on thes 
proportion of the total smoke than of the accumulation of pollution near ground! 
sulphur dioxide is emitted at a low level, level should be much the same for smoke Tt 
for example, from domestic chimneys, and — and sulphur dioxide once these substances 
is therefore less effectively dispersed into have entered the lower layers of thes 
the upper air, and remains to make a atmosphere so that a consideration ofl}, 
larger contribution to pollution near the | changes in the ratio smoke/sulphur dioxide*)) 
ground than an equal emission of sulphur should enable conclusions to be drawn) 
dioxide from higher chimneys. that are independent of changes ini 

weather from year to year, and may be 

taken to refer to “standard ’’ weathery 


TABLE 6 conditions. 
Average Sulphur Dioxide Concentrations Data on this ratio are given in Table 7 
throughout the Country for the period 1955-60. 


The observed ratios of concentrations } 
ae decreased almost steadily from 1955-6 to }| 
Number of Sulphur dioxide, 1959-60, showing no trace of the peaks and |) 



































Year ee microgrammes| dips that were so prominent in the data,) 
aeeeay? cubic metre for the individual concentrations, which . 
confirms the view that these apparently ’) 
1952-3 242 erratic variations were due to the effects of © 
1953-4 2 220 changing weather conditions. The steady © 
1954-5 220 drop in the ratio smoke/sulphur dioxide is 
1955-6 233 therefore left as the basic trend, and it is | 
1956-7 aay seen that it corresponds very closely with | 
1957-8 220 the steady change in the ratio in which }) 
1958-9 260 these pollutants were emitted over the | 
1959-60 220 period. 
Shee a Emission and Ground-level Concen- || 
1955-6 231 tration of Smoke and Sulphur Dioxide | 
1956-7 205 in London | 
1957-8 215 The consumption of fuels and the | 
1958-9 253 emission of smoke and sulphur dioxide by | 
1959-60 257 domestic heating, electricity works and }- 
industry in the London area over the same | 
1954-5 225 period 1952 to 1959, are given in Tables 8 | 
1955-6 237 and g and are shown graphically in | 
1956-7 ¢ 11 Figures 4, 5 and 6. | 
1957-8 220 There are two omissions from Table 8. 
1958-9 253 The first is the amount of coal consumed | 
1959-60 217 by factories burning less than 1,000 tons | 
each a year. By analogy with the country | 
1955-6 240 as a whole this amount is probably about | 
1956-7 215 5 per cent. of the total figure for industry 
1957-8 222 and will make an inappreciable contribu- 
1958-9 247 tion to pollution. The other omission 
1959-60 QT concerns the amount of fuel oil burned to 
heat commercial premises and has probably 
1956-7 208 increased from about 60 thousand tons in 
1957-8 oT! 1953 to 300 thousand tons in 1959. This 
1958-9 oo3 made a contribution to the emission of | 
1959-60 200 sulphur dioxide of about 10 thousand tons 
in 1959. 
1957-8 208 The emission of smoke in the London 
1958-9 239 area decreased by about 41 per cent. 
1959-60 200 between 1952 and 1959, due mainly to a 
big drop in domestic coal consumption. 
1958-9 22 The emission of sulphur dioxide increased 
1959-60 191 by 30 per cent. during the years 1952 to 





1955, but then decreased, the amount 


76 


TABLE 7 
The Ratio Smoke/Sulphur Dioxide 1955-60 





Smoke and SO, in the air 





Smoke SO, Smoke and SO, emitted 
Smoke/SO, Smoke/SO, 











glcu. m. teg/cu. m. 
(105, sites) (75 sttes) 












1955-6 233 240 0-97 1955 0-44 
1956-7 21 215 0:98 1956 0°43 
1957-8 198 299 0°89 1957 0°39 
1958-9 208 247 0:84 1958 0°36 


166 STI 0-79 1959 0°34 


TABLE 8 


Consumption of Fuels in the London Area from 1952 to 1959 
Thousand tons 


Coal 
Domestic 
Electricity works 
Industry 

Coke 


Domestic 
Oil 
Domestic = 
Electricity works .. 85 
Industry ; 
Diesel and gas oil .. 26 
Fuel oil aes ee 227 





* actual figure not available; assumed 500,000 tons. 
+ actual figure not available; assumed 1,820,000 tons. 
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Fig.4 Trends in emission of smoke and sulphur dioxide in London, /952-/959 
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Fig.5 Trends in emission of smoke by groups of consumers in London, 1952-1959 
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Fig. 6 Trends In emission of sulphur dioxide by groups of consumers in London,/952-1959 


emitted in 1959 being only 13 per cent. 


_ more than in 1952 (there would have been 


a greater increase if gas washing were not 
practised at Bankside generating station). 
This pattern is different from that in the 


| country as a whole. There was a much 


bigger decrease in smoke emission in 
London after 1956 than in the rest of the 
country. The sulphur dioxide emission 


| increased more rapidly than elsewhere till 


1955 and then decreased whereas over the 
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country as a whole emission continued to 
increase until 1958. 

It was of particular interest therefore to 
compare trends of ground-level concentra- 
tions in London with those elsewhere, and 
Tables 10, 11, 12 and 13 were prepared to 
correspond to Tables 3, 4, 5 and 6. 

The data in Table 10 show, in marked 
contrast to the position for the country as 
a whole, as given in Table 3, that in 
London smoke has been decreasing at the 


TABLE 10 
Trends in the Concentration of Smoke in London 


Percentage of total showing 


Period Number of gauges 


1952-60 
1955-60 


great majority of the sites at which 
measurements are being made. 

The data for smoke concentrations in 
Table 11 show the same peak for 1954-5 
as the rest of the country, which, as has 
been seen, was probably due to unfavour- 
able weather conditions. Since that date, 
however, the decrease in smoke concen- 
trations in London has been so rapid that 
the unfavourable weather in 1958-9, 
which caused a sharp peak in pollution for 
the rest of the country, in London did no 
more than slow up the rate of decrease. 
The weather in London was just as 
unfavourable as in the rest of the country 
as the peak in the concentration of sulphur 
dioxide was as pronounced in that year as 
in the country as a whole. This spectacular 
decrease in smoke during the period under 
review has brought the concentration of 
smoke in London down to the urban 
average for the country as a whole. It 
corresponds closely to the decrease in 
domestic coal consumption in the area and 
shows what excellent results can be 
achieved by vigorous smoke-control action. 

The position with regard to sulphur 
dioxide is not so satisfactory. 

Table 12 shows that at the 29 sites 
where measurements have been made 
since 1955 there is hardly any sign of 
sulphur dioxide concentrations decreasing 
over the period 1955-60. 

As mentioned above, the data for 
sulphur dioxide given in Table 13 show 
the same peaks at 1955-6 and 1958-9 and 
the dip for 1959-60 as the country as a 
whole, due to weather, but no _ basic 
trend, either upwards or downwards, can 
be detected. This leaves the concentration 
of sulphur dioxide in London nearly 20 per 
cent. higher than the urban average for 
the country. The absence of a significant 
downward trend is particularly disappoint- 
ing as the emission of sulphur dioxide 
decreased by 14 per cent. over the period 
1955-9- 

This result, considered in conjunction 
with Table 9 and Figure 6 can only mean 
that the fall in emission of sulphur dioxide 


So 


Increase 


Average Smoke Concentrations in London | 


Year 


1952-3 
1953-4 
1954-5 
1955-6 
1956-7 
1957-8 
1958-9 


1959-60 


1953-4 
1954-5 
1955-6 
1956-7 
1957-8 
1958-9 


1959-60 


1954-5 
1955-6 
1956-7 
1957-8 
1958-9 


1959-60 


1955-6 
1956-7 
1957-8 
1958-9 


1956-7 
1957-8 
1958-9 


1959-60 


1957-8 
1958-9 


1959-60 


1958-9 
1959-60 


1959-60 


23 
10 


No change 





TABLE 11 


Number of 


gauges 


00 00 00 CO GD 00 AL AAR ARR 


| 


Decrease 


75 
85 





Smoke, 
microgrammes| 
cubic metre 


300 
255 
252 
310 
245 
222 
222 
178 


255 
252 
310 
245 
222 
222 
178 


219 
248 
200 
195 
189 
152 








287 
239 
222 
211 
168 


244 
217 
213 
167 











164 





TABLE 12 
Trends in the Concentration of Sulphur Dioxide in London 


Percentage of total showing 
Period Number of gauges 


Increase No change Decrease 





. 1955-60 29 15 65 20 













Hfrom the domestic burning of coal is more TABLE 13 
‘than offset by the low-level emissions from Average Sulphur Dioxide Concentrations 
‘| the sharply increasing use of fuel oil in in London 


‘industry. It again tends to exonerate SEER STDs ESE) 8b) 7 ak PERO ak ai 
electricity generating works because if they es 
y Nambanap Sulphur dioxide, 
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‘contributed much to the sulphur dioxide Year microgrammes| 
‘near ground level in London a fall in the Sauges he Rene 
sulphur dioxide concentration should have 
been observed in the last few years. 1952-3 5 400 
| 1953-4 5 330 
| Conclusions oe 5 325 
| The main interest in a study of trends is ee ; an, 
the possibility of using them as a basis of 1957-8 5 302 
“estimates of pollution likely to occur in the 1958-9 5 320 
near future. 1959-60 5 268 
fe Por the ‘country asa whole, the first §=§[—-————-—— 
_ question to be asked is whether the slow 1953-4 5 336 
{ but steady decrease in smoke that has 1954-5 5 325 
oo over the past few years is likely 1955-6 5 320 
} to continue. There is good reason to 1956-7 5 280 
believe that the major source of smoke is 1957-8 5 302 
’ the burning of coal for domestic heating 1958-9 5 320 
| (see Williams, F. P., paper to this 1959-60 5 268 
| Conference), so the question is reduced to 
-one about probable domestic coal con- 1954-5 7 330 
‘sumption. Both the introduction of 1955-6 7 322 
/ smoke control areas under the Clean Air 1956-7 7 277 
Act, and changing social habits, which are 1957-8 7 302 
| leading to more and more houses being 1958-9 7 311 
left unoccupied and unheated during the 1959-60 Fi 277 
may. have as a result’ the’ réplacement of © = —-————_-, 
coal by gas and electricity, and these 1955-6 29 288 
factors together with the arrangements 1956-7 29 254 
that are being made for the production of 1957-8 29 265 
more solid smokeless fuels should certainly 1958-9 29 2g1 
enable the present improvement to be 1959-60 29 248 
continued. The fact remains however that — — 
for very many years to come coal must 1956-7 43 245 
continue to be the main source of domestic 1957-8 43 257 
neat.” This is a consequence ef ‘the 1958-9 43 27 
impossibility of storing electricity and gas 1959-60 43 2377 
ora. summer 10 winter and the dimculty © —————$——_|—————— | 
of making solid smokeless fuels without 1957-8 51 254 
obtaining at the same time a large amount 1958-9 51 274 
of gas. It would be quite uneconomic to 1959-60 51 231 
set up works to meet the winter load and scat | 
allow them to stand idle during the 1958-9 53 265 
| summer. Taking the whole country into 1959-60 53 231 


consideration, therefore, there seems little 
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prospect of greatly accelerating the 
reduction of smoke in the near future, but 
the spectacular reductions achieved in 
London show what can be done by special 
efforts in particularly affected districts. 
Prediction of pollution by sulphur 
dioxide is rather more difficult. The 
steady rise in the emission of sulphur 
dioxide was halted last year but it would 
not be safe to assume that it has reached 
its peak. With the estimated expansion of 
industry for the near future it will be very 
surprising if the emission of sulphur dioxide 
does not increase again. However, even if 
it does, the fact that pollution by sulphur 
dioxide near ground level did not increase 
over a period when the emission was 
increasing shows that if adequate steps are 
taken to disperse the chimney gases—high 
chimneys, suitable siting of works—the 
concentration of sulphur dioxide near 
ground level need not increase and might, 
with careful control, even be expected to 
decrease slightly. But the data for London 
presented in this paper should be taken as 
a warning. Emissions of sulphur dioxide 
from the large coal-burning plant and 
from domestic heating have been decreas- 
ing sharply but the good effect of this at 
ground level has been more than out- 
weighed by the increased emission from 
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industrial oil-burning plant. Although, inv 
the last five years, the total emission hasy 
decreased, the ground level pollution hasy 
not. This alone is proof that the dispersion1) 
from the chimneys of the new oil-burningy 
plant is inadequate. i 
The data, both for the whole country\} 
and for London, indicate that emissionss) 
from high chimneys, as at the newerr# 
electricity generating works, make rela--| 
tively little contribution to pollution near 
the ground, which is determined to a large} 
extent by emissions from the lower’| 
chimneys, whether domestic, for smoke, or” 
industrial and domestic for sulphur dioxide. | 
In conclusion, the authors would like :} 
especially to thank Mrs. B. D. Gooriah for » 
her work on the pollution data for 1959-60 || 
and on the sulphur dioxide by the hydrogen | 
peroxide method for the whole of the | 
period under review. By using these latter | 
results instead of those obtained by the less 
certain lead dioxide method, the conclu- | 
sions have been put on a much firmer basis 
than was possible when the paper was | 
presented at the Conference. 
This paper is published by permission of | 
the Director of Warren Spring Laboratory. 
The illustrations are Crown Copyright and 
are published by permission of the 
Controller, H.M. Stationery Office. 



















A study of air pollution measure- 
ments provided by the D.S.LR. 
Co-operative Investigation of Atmo- 
jspheric Pollution shows that the 
jconcentration of pollution is indepen- 
jdent of the size of towns. Smoke 
pollution at any point depends on the 
density of the population, and on the 
oal consumption per head of popula- 
jtion, in a relatively small area 


the Yorkshire and London areas, a 
lose correlation was found between 
jsmoke concentration and the domes- 
/tic coal consumption per square mile, 
with a highly significant correlation 
jcoefficient of + 0°647. The domestic 
j contribution to smoke pollution mea- 
sured at low level is estimated at 
hover 80 per cent. for most urban 
areas. 

Introduction 

| JT is commonly believed that large 
| # towns are dirtier than small ones, 
| and, since industry is usually con- 
jcentrated in large towns, industry is 
jjusually blamed. The present paper 
summarizes a study made of the 
Imeasurements provided by the 
1D.S.I.R. Co-operative Investigation of 
| Atmospheric Pollution, and shows that, 
lias far as smoke is concerned, the 
{observed pollution is not connected in 
any way with the size of the town, and 
\that nowadays, almost all the smoke 
;comes from domestic fires. 


Pollution and Population 


The first stage of this investigation 
ijwas to examine the relationship be- 
tween the population of a town and the 
pollution observed in it. Population 
data was taken from the Municipal 
Yearbook. 


Pollution by Smoke 
All the yearly average smoke con- 
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POLLUTION LEVELS IN CITIES 


centrations available for 1957-58, some 
200 in number, were plotted against 
the population of the towns concerned. 
It was found that the smoke concen- 
trations varied apparently indiscrim- 
inately throughout the whole popula- 
tion range. 

Thus Figure 1 shows that towns with 
a population of 10,000 can have a 
pollution range of 50 to 500 pg/cu.m, 
while at the other extreme, towns with 
a population of half a million have a 
similar wide range of 60 to 800 wg/cu.m. 
This wide variation in pollution exists 
not only between different towns of the 
same size; it also exists within individual 
towns, as can be seen in ‘Table 1. 

In Figure 1, the individual London 
boroughs were taken as separate towns 
and their respective populations used. 
If London had been considered as one 
large urban community and its overall 
population plotted against the smoke 
concentrations observed, then in a city 
with an overall population approaching 
ten millions, the smoke concentrations 
would still vary from only 70 to no more 
than 430 pg/cu.m with an average 
figure of slightly less than 200 pg/cu.m. 
Thus, at the two extremes, a population 
of ten thousand produces smoke con- 
centrations of 50 to 500 wg/cu.m while 
a population of ten million still only 
produces concentrations of 70 to 430 
pg/cu.m. 

In effect, it can be said that, no 
matter what the size of the town, in 
nine cases out of ten the smoke con- 
centrations observed will lie somewhere 
between 70 and 350 wg/cu.m. 

It is sometimes considered that the 
centre of a town, in addition to its own 
pollution, also receives pollution blown 
in from the suburbs, so that the pollu- 
tion near a town centre would be 
higher than in other areas of the town. 
Measurements do not support this view. 
Table 2 shows that in London and 
Sheffield the centre of the town is no 
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TABLE 1 


Variation of Smoke Pollution within the same Town 


Smoke concentration, wg/cu.m 





Town 








Ilford 

Leeds i BH ot 8 
London (Metropolitan Area) 
Newcastle-upon-Tyne 
Sheffield 

Southampton .. 


Lowest Highest 
120 230 
190 820 

70 430 
170 750 
60 410 
go 130 





dirtier than its surroundings; nor is 
there a significant fall in smoke pollu- 
tion within the town, as one moves 
outwards from the centre, until the 
outer suburbs are reached. Further 
reference to Figure 1 shows that, at 
sites within + mile of a town centre, 
there is no increase in smoke pollution 
with the size of the town and also that 
there is the same wide variation in 
pollution among towns of the same size. 
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Pollution by Sulphur Dioxide and 
Deposited Matter 


A similar study was made of measure- 
ments of sulphur dioxide and deposited 
matter (insoluble deposits only). 


Once again, the graphs in Figures 2 
and 3 speak for themselves—an 
apparently indiscriminate spread of 
pollution throughout the whole popula- 
tion range. 
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Summary 


Air pollution is no respecter of the 
size of towns. Large towns obviously 
have larger areas of pollution than 
small towns, but the actual concen- 
trations are not necessarily any higher. 
Sites near the centre of a town are 
shown to be no more polluted than 
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Fig.3 Deposited matter (undissolved) and population, 1957-8 





other sites further away, nor does the 
pollution at the centre of a town 
increase with its size. 


From the wide variations in the 
concentrations of air pollutants ob- 
served at different sites within the 
same town, and within towns of 
similar size, it would appear that air 


TABLE 2 


Variation of Smoke Concentrations 


With Distance from the Centre of a Town 





Distance from 





centre of town, miles o| 4 I 2 Su a ae 7) 8) - oie 
Average smoke | Sheffield | 150 | 230 | 260 | 260 | 250] 130 —| —| —| —] —] — 
concentration, SRiGe S| EISUESN (El Maes amar Tae PEN. SAA) ence Perce 8 TE 
PHeg/cu.m London | — |} 260] 210 | 200 | 230 | 250 | 260] 170] 150 | 150 | 160 | 170 
| 
pollution is affected by conditions 1957-58, information was obtained on 


peculiar to a small local area, and not 
by the larger area of the town as a 
whole. As such, the air pollution 
problem can be just as serious in any 
small town as in any large town. 
Conversely, reduction in emission in a 
relatively small area may be expected 
to bring a local reduction in pollution. 


Pollution and Population Density 


The importance of local conditions 
on the incidence of air pollution was 
also observed by Wilkins and Pindard 
in their paper to this Conference in 
19581, in which they showed that the 
low smoke concentrations in the City 
of London’s Smokeless Zone were not 
appreciably affected by variations in 
wind directions from heavily polluted 
areas outside. 

This suggests that, for normal 
conditions, it is not a sideways drift 
near ground level, but the removal of 
smoke upwards by atmospheric tur- 
bulence, which is by far the most 
important factor in its dispersal. Thus, 
the pollution at any given spot in a 
town depends, primarily, on the amount 
of pollution put into the air within a 
small area around it, say a } to 4 mile 
radius, and only to a small degree on 
drift from areas outside. 

The next step, then, was to examine 
the effect that the local population 
density, within a smail area around a 
site, had on the pollution observed. 


Pollution by Smoke 

In reply to a questionnaire sent to all 
Local Authorities, who had provided a 
complete set of smoke observations for 
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the number of dwellings and types of | 
buildings within a half mile radius of | 


each of their smoke filter sites. From 
these replies, it was possible to make a 
comparison of 37 sites in Yorkshire 
with 31 sites in London; in all the sites 
selected, the smoke measurements had 
been assessed by photo-electric equip- 
ment. ‘The number of dwellings within 
each half mile radius has been con- 
verted to a population figure by 
multiplying it by the national average 
factor of 3-6. The results quoted are 
for 1958-59, but similar results were 
obtained for the year 1957-58 and 
1959-60. 

Figure 4 shows that when the 
population per square mile increases, 
smoke pollution increases also. The 
correlation coefficients for the London 
and Yorkshire areas are 0-756 and 
0°524 respectively, both being signi- 
ficant at the o-1 per cent. level. The 
correlation coefficient for the combined 
areas is 0:369, significant at the 0-3 per 
cent. level. 

It is interesting to note that the 
relationship differs in the London and 
Yorkshire areas, the increase in pollu- 
tion with the increase in the population 
density being much greater in the 
Yorkshire area. The domestic coal 
consumption per head in Yorkshire is 
approximately three times that in 
London and this has been taken into 
account in Figure 5. Now, the com- 
bined relationship for the London and 
Yorkshire areas, based on the domestic 
coal consumption per square mile, is 
very much improved and with a 
correlation coefficient of 0-647, is very 
highly significant. 
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Pollution by Deposited Matter 
and Sulphur Dioxide 


No further work has been done as 
yet on the distribution of deposited 
matter and only a brief examination 
made of the relation between sulphur 
dioxide and the density of population, 
the results of which are shown in 
Figure 6. No statistical analvsis has 
been made, but the apparent lack of 
any strong relationship is perhaps to be 
expected. The more efficient com- 
bustion processes in industry, while 
reducing or eliminating smoke emis- 
sions, have little or no effect on the 
emission of oxides of sulphur. 


Domestic Contribution to 
Smoke Pollution 


Calculations, based on relative do- 
mestic and industrial fuel consumption 
and combustion efficiencies, put the 
domestic emission of smoke between 65? 
and go per cent.* The low level and 
low velocity of domestic emissions, as 
compared with the higher level and 
higher velocity emissions of industry, 
would lead one to expect an even 
higher percentage domestic contribu- 
tion to the concentration of smoke 
observed at ground level. This would 
raise the above estimates, based on 
emissions, to, say, between 80 and 98 
per cent. These estimates are based 
on the fuel consumption for the country 
as a whole; in many areas with little or 
no industry, the domestic emission will 
be 100 per cent., but this will have the 
effect of reducing the proportionate 
domestic emission in the areas with 
industry. 


Thus, the domestic contribution to 
low level smoke pollution in the average 
urban area with some industry would 
probably be between 70 and go per 
cent., and this estimate is borne out by 
the smoke concentrations actually 
measured. From the measurements and 
the strong linear relationship obtained 
between the smoke _ concentrations 
observed at low level and the domestic 
coal consumption figures in the areas 
around the smoke filter sites, that is, 
ignoring the industrial coal consump- 





tion, a domestic contribution of 80 to}| 
85 per cent. is indicated. An indepen- ‘| 
dent examination of the results from) 
160 sites during the winter and summer 
of 1959 indicated an average winter - 
domestic contribution of 83:5 per cent., | 
with two out of three sites having a | 
domestic contribution of over 80 per | 
cent. 





Conclusions 


The evidence produced shows that | 
large towns are not necessarily dirtier | 
than small towns. Smoke pollution at | 
any point is a much more local matter | 
than was previously thought, depend- © 
ing on the density of population, and | 
its coal consumption, in a relatively | 
small surrounding area, and as such, 
the inhabitants of a small town may | 
well be exposed to smoke concentra- | 
tions as high as, or higher than, those 
found in large towns. 


The highly significant relationship 
found to exist between smoke pollution 
and the domestic coal consumption per | 
square mile, that is, with no adjustments | 
made to compensate for industry, indi- 
cates just how important the contribu- 
tion of domestic chimneys is to low level 
smoke pollution. The strength of this 
relationship would indicate an average | 
domestic contribution of at least 80 per | 
cent. in most urban areas, a percentage | 
which would rapidly increase in areas | 
with little or no industry. 


The work described in this paper 
forms part of the programme of the 
Warren Spring Laboratory of the 
Department of Scientific and Industrial 
Research and is published by per- 
mission of the Director. The figures 
are Crown Copyright and published by 
permission of the Controller, H.M. 
Stationery Office. 
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| THE MEASUREMENT OF ATMOSPHERIC 


ACCURACY OF THE 


| INSTRUMENTS AND THE SIGNIFICANCE 
OF THE RESULTS 


By 


‘| S. R. Craxford, D. W. Slimming and E. T. Wilkins 


Summary 

)| The performance of the instruments 
a common use in this country for the 
easurement of atmospheric polilu- 

data on their reliability and accuracy, 

iguide to the interpretation of the 


ition is being investigated and this 

jpaper is a progress report, presenting 

jand on possible errers inherent in 

ithem. It is intended as an interim 

aresults obtained with these instru- 
ents. 


‘HERE is in Great Britain a long 
| record of efforts to measure 
| atmospheric pollution leading up 
{to the present system with its co- 
gpperative organization which is now 
Wunder the aegis of the Department of 
Scientific and Industrial Research. The 


; 


tresults gathered over many years and 
fthroughout the country have formed a 
tbasis of fact for local clean air legislation 
jand ultimately for the nation’s Clean 
WAir Act. ‘This marks the completion of 
lone stage in the use of measurement: 
he next stage is to assess the effects of 
recent legislation and administrative 
faction so that the direction in which 
further progress is needed may be 
determined. For this purpose, as also 
or investigations into the effect of air 
pollution on health, there is need for a 
ore accurate knowledge of the 
capabilities of the instruments used and 
f@ more precise handling of the data 
obtained. As a first step in this 
direction the inherent limitations of the 
present methods of measurement are 
Wbeing investigated at the Warren 
‘Spring Laboratory. 
The same concern for increasing the 
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precision of measuring equipment and 
procedure is being felt in other 
countries. About three years ago a 
Working Party was set up by the 
Organization for European Economic 
Co-operation to investigate the possi- 
bility of standardizing the instruments 
used for the measurement of air pollu- 
tion throughout Europe and beyond, 
and all three of the present authors 
have taken part as British representa- 
tives. The Working Party is naturally 
concerned with errors in the present 
methods and the significance of the 
results obtained by their use. 


The British Standards Institution is 
also reviewing the performance of 
instruments used for the measurement 
of atmospheric pollution. The deposit 
gauge which is in common use has been 
defined by a British Standard 
(Bis. cf 74pecsinee. jrO5tinandys this 
specification is now being revised by 
a Committee of the Institution in the 
light of recent experience. Another of 
their committees is also considering the 
possibility of standardizing methods of 
determining smoke and sulphur dioxide 
in the atmosphere. Here again stan- 
dardization must be preceded by taking 
stock of the latest available information. 


In view of the importance of the 
problem of efficient measuring tech- 
niques as well as the widespread 
interest in it exemplified above, the 
present interim account of the first 
stages of the relevant investigations in 
progress at the Warren Spring Labora- 
tory is being published as a guide to 
users and potential users of the various 
types of instrument concerned, to assist 


them in the interpretation of their 
results. 


The British Standard Deposit 
Gauge 


Particles of grit and dust are emitted 
from boiler plant and furnaces, from 
plant involving the handling of 
powdered materials and from domestic 
fires, and after spreading to a greater or 
less distance from their sources they are 
deposited on the surface of the earth. 
The exact amount of material so 
deposited on unit area can be measured, 
but only under extremely specialized 
conditions (Carey, W. F., Int. J. Air 
Pollution, 1959, 2, 1). Pollution by 
grit and dust is a constant nuisance to 
town dwellers and the need was felt 
many years ago and still exists, for a 
comparative method of measuring the 
rate of deposition which would be 
simple to install and operate and would 
enable the dustiness of different locali- 
ties to be compared even though the 
absolute amount of deposition could 
not be determined. The gauge which 
was ultimately developed into the 
British Standard Deposit Gauge was 
devised to meet this requirement and 
an immense amount of data has been 
collected by its use both in this country, 
where there are more than 1,100 such 
gauges in continuous operation, and 
abroad. 


The material collected by the 
deposit gauge consists of matter falling 
directly into it, subject to the effects of 
micro-turbulence round the rim, matter 
raised from the ground and blown into 
it, soluble matter brought down in 
solution in rain, insoluble matter 
brought down by the scavenging action 
of rain, less matter blown out of it by 
the wind. Lucas (Lucas, D. H., 
J. Inst. Fuel, 1957, 30, 623) compared 
results obtained with a normal deposit 
gauge with those from one where the 
bowl was kept half full of water and 
estimated that on the average about 
half the total deposit is blown out of the 
normal gauge by the wind. As the 
proportion blown out will always 
depend on whether the gauge ts sited in 
a sheltered or an exposed position the 


go 


utmost caution must be observed ini 
comparing results at different places. 
The same factor also affects the amount!) 








collected by the gauge though the factt) 
that the gauge is placed some 4 feet} 
above ground level helps to avoid dusti 
from the ground. 

The purely arbitrary nature of chi 
type of gauge was emphasized by ai 
recent investigation at Greenwich inj 
which five different varieties were? 
compared and the deposit collected! 
was found to vary by a factor up to} 
and sometimes exceeding two according; 
to the details of the geometry of the: 
bowl. 

Keeping the arbitrary nature of itss 
readings in mind, it is, however,, 
generally considered that the Britishv 
Standard Deposit Gauge gives a useful] 
arbitrary measure of the amount off 
deposition which 1s valuable in making + 
local surveys and in assessing changes 5) 
at any place. This being so, a know-- 
ledge of the reproducibility of the: 1 
measurements is important in order} 
to be able to estimate the probable: | 
accuracy of any given result before: 
going on to consider its significance. 

The reproducibility was first) 
examined at Kew Observatory by | 
exposing two gauges 15 feet apart for | 
four years and the differences in | 
deposit due to casual errors was found | 
to be appreciable (see Measurement of — 
Air Pollution, London, H.M.S.O., 1958, — 
p.11). This investigation has recently — 
been repeated over a period of two | 
years for pairs of gauges at three sites 
in different parts of London and one in 
a rural area in Scotland. Detailed data 
for two of these pairs of gauges are given 
in Table 1. 

Inspection of this Table gives an 
indication of the reproducibility of 
individual readings. For the lower rate 
of deposit (Thorntonhall) differences 
tend to be proportionally greater than 
for the larger amounts of deposit at 
Greenwich. 

In the Annual D.S.I.R. publication 
The Investigation of Atmospheric Pollution, 
(London, H.M.S.O.) giving summaries 
of the results of the D.S.I.R. Co- 
operative Survey, data for deposit 





TABLE 1 


Comparison of Amounts of Insoluble Material 
Collected by Two Pairs of Adjacent 
Deposit Gauges 


Deposits in milligrammes per square metre per day, 
“jimg./sq.m d (equal to 10 times the more familiar 
grammes per 100 square metres per month divided 
(by the number of days in the month). 


| Thorntonhall 
Nr. Glasgow 


Greenwich 


Ist 2nd Ist and 
Gauge 


Gauge | Gauge | Gauge 
1955 

inept. 54 

ifulivgereet- 28 

August. . 30 
September 14 

October 15 
November 





December 
1956 

January 

February 


March 
April 
May 


June 
July 
August.. 


September 
October 

November 
December 


1957 
January 
February 
March 


April 
May 
June 





July 
August... 
September 





sBauges are given as six-monthly and 
Yearly averages. The corresponding 
averages have been obtained for the 
data in Table 1, for the _ periods 
ndicated by the rulings in the Table, 
and are given in Table 2. This table 





shows that if averages over a period are 
considered, the differences between the 
two gauges sited near together are very 
much less. It is such averages that are 
given in the Annual Reports. 

A more precise statement of the 
amount of variation between duplicate 
gauges for the sites referred to in 
Table 2 and for two other sites in the 
London area are given in Table 3. 


TABLE 2 


Comparison of Average Data for 
Insoluble Material Collected by Two Pairs of 
Adjacent Deposit Gauges 
Deposits in mg./sq. m day 


Thorntonhall Greenwich 


Ist and Ist and 
Gauge 


Gauge Gauge | Gauge 





Ist 6 months 
2nd 6 months 
3rd 6 months 
4th 6 months 


Ist 12 months 
2nd 12 months 


Averages for the whole 24 month 
period are given for the four sets of 
sites in Table 3. 

The data show that at the third site 
there was a consistent difference be- 
tween the gauges, indicating that 
although they were close to each other 
they were receiving different deposits. 
At the other sites the mean differences 
over the two years and the standard 
deviations indicate that there was no 
real difference between the amounts 
of deposits in the two gauges. Assuming 
that a gauge is properly sited and is not 
set to catch deposits from chimneys 
immediately overlooking it, it may be 
concluded that for practical purposes 
individual readings have an accuracy 
of about +20 per cent. 

The whole question of the satis- 


TABLE 3 


Insoluble Matter Collected by Four Pairs of Adjacent Deposit Gauges 
Average Data for a 24 month Period 


Site Mean rate of deposit, 
mg|sq.m day 


404 
171 
56 
23 


moO = 


Mean percentage 


difference between Standard 
the two gauges deviation 
6 10 
6°5 28 
36 43 
55 21 


TABLE 4 


Sets of Deposit Gauges in Line 
Percentage deviation from mean result 





Gauge i Gauge 2 Gauge 3 Gauge 4 Gauge 5 | Gauge 6 








Ist site, 23 readings | 


Insoluble matter .. we —3 =e 2 APS} —2 
and site, 21 readings 
Insoluble matter .. pe +1 +3 +3 oO —4 —3 





factory siting of deposit gauges is one saying that deposit gauge measurements | 
fraught with difficulties and this, are necessarily arbitrary and _ the) 
together with the associated question of | accuracy of their relation to the “‘ real ”’ | 
how far a deposit gauge isrepresentative figure is uncertain. The reproducibility © 
of the area surrounding it, is now being is reasonable so that on a favourable | 
examined. For this investigation two _ site the measurement is representative of © 
open spaces surrounded by housing and a fair area. On sites where the pollution | 
industry but with no works chimney or is subject to sharp variation the area — 
other major source of pollution imme- represented by a gauge is very limited. | 
diately overlooking them were chosen. It will have been noticed that the | 
In other words the sites were as _ discussion, and the data in Tables 1 to | 
uniformly exposed to pollution as one 4, have been restricted to the insoluble | 
could judge in advance. There was _ fraction of the deposited matter. This | 
space at the first site to set up four has been done deliberately as the 
gauges in line at 75 foot intervals and _ relationship between the soluble frac- | 
at the second six gauges in line at 100 +tion and atmospheric pollution as 
foot intervals. The mean results are normally understood is _ extremely 
given in Table 4. obscure. 

It will be seen that at both sites the : 
results for insoluble matter differed The Smoke Filter 
from gauge to gauge by only two or As the weight of smokc in air, even | 
three per cent. This means that the _ the air of heavily polluted cities, is too 
search for uniform sites had proved small to be conveniently determined by | 
quite successful and that any one point direct weighing of filters, all the methods | 
on either of these sites might well have for its routine determination are based | 
been selected as representative of the on estimating the staining of a filter 
whole site. In other words, for these paper and applying calibration data for 
favourable circumstances a gauge can _ relating this to the weight of smoke on 
be representative of quite an extensive the filter. 
area about it. It must be emphasized Originally, the stain was compared 
that the sites were chosen as open’ with an arbitrary scale of shades pro- 
spaces having no emitters of dust or duced by Owens and the concentration 
grit immediately overlooking them. of smoke deduced from a calibration by 
The deposited matter was therefore the Clark which showed that if the stain 
finer material that is carried some little was equivalent in darkness to the 
distance before deposition. The intense Owens Shade Number N the weight of 
local nuisances caused by deposited smoke on the filter paper, in micro- 
matter generally arise from the coarse grammes per square centimetre, was 
grit that falls in the immediate vicinity RN where the calibration factor R is a 
of its source, and gauges set to collect constant, equal, according to Clark, 
such ‘deposits must of necessity” be ~~“ to 8:0. 3 
installed at sites that are far removed In the D.S.LR. instructions on. the 
from ideality in the sense of this use of smoke filters (see Measurement of 
investigation, and such gauges are Air Pollution, London, H.M.S.O., 1958, 
probably only characteristic of a very p.25), it was recommended that the 
limited area indeed. rate of flow of air through the filter 

The position may be summarized by | should always be about 70 cu. ft./day, 





—— — 


——— 


—— 
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TABLE 5 


Effect of rate of flow of air on the calibration factor of smoke filters 




















; Rate of flow of air 
Diameter of filter, Total rate of flow of air, per unit area of filter paper, R/R} 
| in. cu. ft./day cm3|cm2 sec. 
| IO 20 1°3 1:00 
40 2-7 0°99 
70 4°6 1°05 
120 7-8 1°23 
240 15°7 1°56 
i 360 2308 TO 
i O°5 71 18°3 1°63 
i 1-0 ae 46 1:08 
(0) 64 1‘O 


jjut that the size of the filter should be 
Jhosen according to the amount of 
oke in the air so that the stain pro- 
juced is neither too light nor too dark 
fbr precise comparison with the scale 
f shades or accurate assessment with 
reflectometer. Filters of diameters 
in., 1 in. and 4 in. were recommended. 
Experiments done three years ago 
br «the O.E.E.C. . Working - Party 
Showed that if three smoke filters of 
sliameters 4, 1 and 2 in. were run in 
)arallel with an air flow of about 
iio cu. ft./day through each, the results, 
Nalculated by the above formula, 
ijppeared to depend markedly on the 
sliameter of the filter. This was con- 
firmed by subsequent experiment, and 
ibr the three diameters quoted above 
varied in the ratios 1-63/1-08/1-00. 
Since the rate of flow of air through 
iach filter was the same the rate per 
quare centimetre of filter paper and 
taence the linear velocity, varied in the 
atios 16/4/1 for the three filters 
espectively. This suggests that the 
ffect described in the previous para- 
fraph may be due to the change in 
near velocity, because it is reasonable 
jo suppose that if the velocity of the air 
through the filter is increased the 
iparticles of smoke penetrate further and 
re less effective in darkening the 
urface of the paper. If this is so, the 
etermination of the effect of the air 
elocity is important as many types of 
utomatic smoke filters are now be- 
oming available, all working with 
Wifferent air velocities, which are also 
ery much greater than those correspon- 
ing to the velocities in the D.S.IR. 
in. and 2 in. filters working with 
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70 cu. ft. of air per hour. 

Tests with a 1 in. diameter filter were 
then carried out at a series of different 
rates of flow of air, to confirm this view, 
and the results are given in Table 5 
together with the earlier results for the 
other filters. The rate of flow of air is 
given in cubic centimetres per square 
centimetre of filter paper per second, 
and the calibration factor R as a ratio 
R/R! where R!# is the calibration 
factor for the lowest rate of flow used, 
1.e., for a rate of 1 cm’/cm? seconds. 

The results are shown graphically in 
Figure 1 which enables smoke readings 
obtained at different rates of flow to be 
compared. 

It should be noted that all the results 
quoted refer to Whatman No. 1 filter 
paper with the smoke collected on the 
smooth side. 

The consistency of smoke determina- 
tions is indicated by the results of a 
typical series of 14 duplicate measure- 
ments which gave mean values of 324 
and 317 pgm/m® with a mean percen- 
tage ratio of 100°5 for which the 
standard deviation was 7:7. The 
reproducibility of the results was thus 
quite good. 

Extensive work is in progress at the 
Warren Spring Laboratory on _ the 
correlation of the blackness of the smoke 
shown with the weight of smoke per 
unit area of filter paper, but this will be 
reported elsewhere. 


Sulphur Dioxide—Hydrogen 
Peroxide Method 


As is well known, the hydrogen 
peroxide method measures the net 
gaseous acidity of the air, but since 


Fig 1. 


1-6 
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under normal circumstances sulphur 
dioxide is the preponderating con- 
tributing constituent, the method gives 
a good approximation to the concentra- 
tion of sulphur dioxide. As a prelimi- 
nary step to a comparison of the results 
obtained by it and by other more com- 
plicated but specific methods for 
sulphur dioxide (which will be re- 
ported later) the effect of the smoke 
filter, through which the air is usually 
passed before entering the hydrogen 
peroxide bubbler, was examined. 

The first of these trials was carried 
out in an industrial area of East Green- 
wich where the general level of pollu- 
tion was high. Duplicate bubblers, one 
with and one without a smoke filter, 
were run for two separate periods of 
about three weeks’ duration each. In 
the first series the loss of sulphur 
dioxide varied from 1 to 18 per cent. 
with an average loss of 9 per cent. 
During this period the weather was 
mainly dry and very cold. In the 
second series the loss varied from 7 to 
34 per cent. with an average loss of 16 
per cent. During this period the 
weather was not so cold but more 
humid. 

A further series of measurements 
was carried out in a lightly polluted 
area at Thorntonhall outside Glasgow. 


Effecr of vafe of ar on 
calibration facfror of 
smoke Filters. 


rate of flow of air, cm?/em? 


1Oo 
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In this case the results varied widely, , 
the losses ranging irom —1r1 per cent.. 
to +56 per cent. with a mean value} 
of 15 per cent. As a check on the accu-; 
racy of the sampling and analysis ai 
further bubbler without a filter was run ( 
at the same time. The mean value of} 
the difference between the two identical | 
bubblers without filters was under 1 per * 
cent. and was not statistically signifi- - 
cant, thus affording evidence of the; 
genuineness of the other difference. | 

Two further series of measurements | 
were then carried out in the south of 
Glasgow in an area of moderate: 
pollution between industrial and resi-_ 
dential districts. In this instance both 
the filter plus bubbler and the bubbler 
alone were run in duplicate, and agree- 
ment between identical pairs was very 
good, again giving evidence of the 
genuineness of the difference between 
the readings of a bubbler alone, and 
one preceded by a filter. 

Two further series of measurements 
were finally carried out at the original 
site in Greenwich in which the bubbler 
not preceded by a filter was run in 
duplicate. Again the agreement be- 
tween the two measurements without 
the filter was excellent strengthening 
the evidence for the genuineness of the 
observed reduction due to the filter. 


| 
. 
| The results of these trials are sum- 
wmarized in Table 6 from which it 
{appears that the previous estimate of 
ihe average reduction due to the use of 
he filter (1 to 4 per cent.) is an under 
ftstimate. The individual variations, 
hich include instances where the use 
pf the filter actually increased the result, 
teinforce the view that the actual factor 
4s specific to any one day and place and 
#s probably dependent on the concentra- 
fions of fine alkaline and/or acid par- 
icles (lime, cement, sulphuric acid 
i: ist, acid-smuts etc.) as well as on any 
etentive capacity of the filter paper for 
julphur dioxide. 
| The reproducibility of results from 
he hydrogen peroxide instrument de- 
#>ends to some extent on the manner in 
hich the instrument is used. [If it is 
used alone the reproducibility is excel- 
lent but the introduction of a smoke 
Iter in advance of the bubbler, as is 
Whe general practice, tends to reduce 
he consistency of the results a little. 
hus to quote the results of a typical 
Hieries of experiments, 19 duplicate 
Headings were carried out without 
moke filters in the lines; they gave mean 
fyalues of 254-2 and 254:0 pgm/m? with 
mean percentage ratio of 100-9 for 
which the standard deviation was 4:8. 
Dn the other hand 18 duplicates with 
Nmoke filters in front of the bubblers 
feave mean values of 56-4 and 55:2 
uxgm/m* with a mean percentage ratio 
»>f 103°6 and a standard deviation of 
7:9. This significantly higher standard 
Sleviation is an indication of the slight 
‘additional variability introduced by the 
insertion of the smoke filter in the line. 





However, both with and without the 
filter, the reproducibility of the results 
is of a high order. 


Sulphur Dioxide—the Lead 
Dioxide Method 


The lead dioxide method measures 
the rate at which sulphur dioxide (plus 
some other sulphur compounds) reacts 
with a lead dioxide surface prepared 
under defined conditions. It was 
devised as an aid in an investigation on 
the rate of decay of building materials, 
presumably on the ground that both 
processes had this at least in common, 
that they depended on the rate of 
reaction of atmospheric sulphur dioxide 
with a solid surface. For many years it 
has been used in this and other 
countries to provide an approximate 
indication of pollution by sulphur 
dioxide on an empirical scale; this 
extension of the original use of the 
method has become widespread largely 
on account of the extreme simplicity of 
the technique. 

The reproducibility of the results 
obtained by the lead dioxide method 
has been studied using duplicate instru- 
ments mounted 15 feet apart at three 
sites in London and one at Thornton- 
hall (in the country near Glasgow), 
and also with two instruments, one 
mounted directly above the other, at 
Thorntonhall. The results are sum- 
marized in Tables 7 and 8. 

Inspection of the Tables shows the 
differences that may be found between 
two sites as near together as 15 feet. 

Correlation with the results of the 


TABLE 6 
Effect of a Smoke Filter on the Hydrogen Peroxide Method for Sulphur Dioxide 


No. of 


Source results in set 


Mean value of 


Range in which 19 
out of every 20 
values of the 





Greenwich 195 


Ist set ast 19 

and set a 19 
Thorntonhall 1957 49 
Glasgow 1959 

Ist set ‘ 7 

and set a 19 
Greenwich 1959 

Ist set : 19 


2nd set 


reduction due to Standard reduction due to the 
filter, per cent. deviation filter are likely to appear 

9°4 4°1 7°5 to 115 

16°4 P| 5 One 

14°8 Tred 11 to 18 

10'9 7:0 4°5 to 17 

ad 19°7 —1°5 to 17 

A‘l 371 oe ton 6 

3°8 | r7 2 to 5°5 
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TABLE 7 
Reproducibility of Results obtained with Lead Dioxide Instruments 


The two instruments at each site were 15 ft. apart. Data are given in conventional rates of sulphation, 
milligrammes SO3 per day per 100 sq. centimetres of standard lead dioxide surface. 











Fulham Palace Garden Tate Gallery City of London School 
and Gauge 
1955 
May a5 ar 52 1°16 : ; : ° 2°29 
June aes ~ tis 1°49 : : : 2 215 
July as me ee 0:97 : ¢ 2 : 1°65 
August 47 ae ae I'l3 : : : : 1°67 
September 5% a 0°59 : “4! : . 2°05 
October .. ni ae 1°29 : : : : 4°10 
November te = 2°41 ; ; : : 4°62 
December .. 93 ops 2°05 : : : : 4°74 
1956 
January .. oh. se 2°45 2 : : : 5°79 
February .. ae 38 3°13 : : : ; S77 
March i. ae we 2°88 : : : 4 5°28 
April ue m: Se 2°21 : ‘ ‘ 3°61 
May ua i Pe 0:97 . : : 08 2°19 
June 6 si 0°53 : : ; 1°63 
July <e Re aR o-71 ; : : 1°87 
August on a Fs 0°59 : : ; : 1°59 
September = vs 1°04 ° : : 2°37 
October .. = Fe 1°42 : : : 4°20 
November o: ~ 2°60 3 : ; : 5°40 
December . . Bde ns 1°85 : ; 64, 4°86 
1957 
January .. ae = 1°80 4°79 
February .. i; ans 1°56 : 4°60 
March om ~ re I°51 : : : 4°34 
April a se Bic 1°80 : 3°29 
Average she as ive 1°59 3°54 


TABLE 8 


Reproducibility of Results obtained with Lead Dioxide Instruments 
at Thorntonhall, near Glasgow 


The first instrument was 15 ft. from the other two, the second was mounted immediately below the third. 
Data are given in conventional rates of sulphation, milligrammes SO3 per day per 100 square centimetres of | 
standard lead dioxide surface. 





and Gauge 3rd Gauge 





1955 
June.. B: a As 0:276 0°267 
July .. wes SS bis o°2gI 0:278 
August ne se ae 0°312 0-312 
September .. a 5 0-192 0-189 
October i) ei x 0°239 0°244 
November .. = aie 07425 0°432 
December .. it ae 0°540 0:568 

1956 
January a ye mie 0°554 07532 
February .. se Ne: 0-762 0-787 
March Us is wd 0°637 
April oy sing _ 0°440 0°405 
May. . me fs AS, 0-182 0-198 
June.. oa as is 0'°317 O°314 
July .. ae ae ps 0-175 0°205 
August a3 a see 07255 0-268 
September .. 53 er 0°309 O°-3I1 
October... Bm ah 0°263 07264 
November .. 3 ae 0°385 0°399 
December .. ae ss 07333 0-325 
1957 

January 4 sigs ree 0°400 0°410 
February .. nes = 0°547 0-544 
March a ane ois 0°364 0°365 
April ete ate es 0-401 0°432 
May.. - sts a 0416 0-398 
June. . oe : a 0°307 0°302 








Average sys a or, 0°373 0°365 
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Mprity personnel; 


jnydrogen peroxide method was exam- 
lined for seven pairs of instruments 
idistributed throughout the country and 
o arranged in each instance that the 
air inlet of the hydrogen peroxide 
nstrument was within a few inches of 
he lead dioxide cylinder. Most of the 
esults by the hydrogen-peroxide 
ethod were obtained by local auth- 
most of the lead 
speroxide cylinders were prepared and 
fanalysed by the D.S.I.R. Results are 
igiven in Table g. 
)| The results of this trial indicate that 
ithe factor by which the lead dioxide 
eading must be multiplied to give the 
«concentration of sulphur dioxide varied 


; 
if 





jfrom month to month at any given site 


jand from site to site for any given month. 
he yearly means for each of the sites 


évaried from 63 to 172 and the average 


évalue for all the sites was 112. 


This 
‘factor was used to convert the individual 


‘lead dioxide readings to concentrations, 








itimes the value observed by the hydro- 
*gen peroxide method. About 50 per 


acent. of the calculated results were 


| 


at 





thin, +50 per cent. 


+ 
al 
a 
f! 
{ 


and the concentrations so obtained 
aried from about one-half to four 


ithin +25 per cent. of the observed 
alue and over 80 per cent. were 
Treating the 


syearly averages in the same way gave 


oncentrations differing from the values 
jobtained by the hydrogen peroxide 
ethod by something in the range 
50 per cent. All these figures refer 


| 


to the trial summarized in Table g, and 
while other comparisons at other sites 
might well give data differing in detail, 
there is no reason to suppose that the 
general picture of the variations would 
be different. 

Since the lead dioxide method 
depends on measuring a rate of reaction 
the results should, on _ theoretical 
grounds, be dependent on the concen- 
tration of sulphur dioxide in the air, 
the temperature, the wind velocity, and 
possibly the humidity and other factors 
affecting the state of the lead dioxide 
surface, such as the exact details of the 
preparation of the surface. ‘The results 
given in Table 9, showing no simple 
connection between concentration of 
sulphur dioxide and the lead dioxide 
reading, are therefore to be expected. 
However, knowing the underlying 
reasons, and the order of magnitude of 
the effects, it is not difficult to define 
the value of the method for various 
purposes. 

In the first place, considering read- 
ings at any one site, it is clear that they 
should not be used to give an indication 
of changes in concentration of sulphur 
dioxide from one month to another. 
Comparisons of one year with another 
are also not very precise, although they 
may have been useful in defining areas 
of gross pollution. If however trends 
over a number of years are considered, 
for example, by a comparison of one 
five-year average with the next or of 


TABLE go 
Comparison of the Lead Dioxide and the Hydrogen Peroxide Methods at the same Sites 


alues are given for the concentration of SO, by the H2O, method, in microgrammes per cubic metre. 


i divided by the rate of sulphation of lead dioxide, in milligrammes SO3 per day per 100 square centimetres PbO2, 











Green- Horn- Notting- | Tedding- | Thornton- 
wich church Lambeth Leyton ham ton hall Average 

1956 

August 69 189 123 52 172 34 34. 97 

September 63 135 120 132 103 7A 37 94. 

October .. 114 — 120 175 137 106 75 120 

November 109 — 96 132 92 — 69 100 

December 146 163 140 160 109 135 73 132 
1957 

January .. 66: |} 129 126 103 86 80 66 94 

February 71 209 169 155 60 103 60 ily) 

March 63 160 198 135 63 94 6a 112 

April 95 183 120 158 54 112 I12 120 

May 106 241 160 140 192 92 O04 146 

June 95 153 140 172 186 57 57 115 

July 86 138 149 83 95 29 29 86 
Average 92 172 137 132 112 83 63 112 





five-year running averages, the varia- 
tions due to wind, weather etc., tend to 
become small and the measurement of 
sulphur dioxide more precise; the five- 
year average has long been recom- 
mended by the D.S.I.R. for this pur- 
pose. 

In any district of limited size, for 
example, a city, or the area surrounding 
a particular source such as a power 
station, the method can give a precise 
picture of the pattern of pollution and 
is likely to continue to be of great value 
for this purpose. 


If all the lead dioxide cylinders for 
any month are made up by the same 
operator at the same time, errors due 
to variable reactivity of the cylinders 
will be reduced to a minimum, and it is 


a reasonable assumption that in the 


limited area of the survey they will be — 
exposed to the same weather conditions | 


—wind, humidity, temperature—so 


that the rate of sulphation should bear | 
the same relation to the concentration | 


of sulphur dioxide for each. The 


pattern of concentrations so obtained | 
should therefore be valid, although the | 
absolute values for each month can | 


only be obtained by comparison with 


data from a hydrogen peroxide appara- _ 


tus at one or two points in the survey. 

This paper is published by permission 
of the Director of Warren Spring Labo- 
ratory. The illustration is Crown 
copyright and is reproduced by per- 
mission of the Controller H.M. Sta- 
tionery Office. 





af On L0oke* 


) Summary 
|| An outline of the experience of the 
{Gas Industry in the production and 
» marketing of coke to B.S.3142 and of 
athe premium quality domestic smoke- 
Bless fuels such as Cleanglow and 
fines 
| HE Beaver Committee recognized 
that the main substitute for house 
coal must be solid smokeless fuels 
jand that increased coke production at 
igas works would be necessary. ‘The 
Report, issued in November, 1954, 
Gistates (para. 78) that “ as initially we 
(look to coke as the main solution we 
jimust make clear that when we speak 
Hiof coke we mean a high quality free 
siburning fuel that will be completely 
S\satisfactory to the domestic consumer 
ywhen used in modern appliances.” To 
vensure a satisfactory quality the British 
«Standards Institution were recommen- 
ided to prepare a specification to which 
:|Gas Boards and other producers would 


jjsupply. 






| B.S.I. Standard Experimental 

| Stages 

‘| A representative B.S.I. Committee 
i first met in May 1955 and adopted as 
| ‘a basis for discussion the Gas Council 
1951 standard for open fire coke. The 
‘problems were to determine to what 
extent existing plant and coal supplies 
jcould meet the target specification and 
‘from the test data obtained to determine 
and evolve a method of expressing the 
'|consistency of quality. This question 
of consistency was considered to be 
jjessential to a quality specification; 
eventually a method based on “‘ Quality 
| Control” was adopted but it required 
||) many thousand tests by the Gas Boards 


| 
| 
i 


| * Coke Manager, The Gas Council. 


** Deputy Manager, North Thames Gas 
‘Board, Watson House. 
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REPORT ON THE B.S. COKE 


By 
andl. jf, Eaton™* 


and the National Coal Board to decide 
what was a reasonable consistency. 


B.S.I. Standard Published 


By the end of 1958 the experimental 
stages ‘were completed. 95 of the 
largest gas coke plants were working 
to the specification which was pub- 
lished in September 1959. This first 
issue of the standard defines size limits, 
maximum moisture content and a fire 
performance test which controls ease 
of ignition and burnability. The cokes 
supplied to the new standard will be of 
the consistent quality specified at the 
point of dispatch from the producers’ 
works only. The ultimate aim is that 
eventually the purchaser should have 
the independent assurance of the B.S.I. 
that he is buying coke complying with 
the standard. Experience koth in the 
operation and in the control of the 
standard product through the various 
channels of distribution indicates that 
this aim can be achieved but more 
experience is necessary before this can 
become a reality. 

The main problem here is moisture 
control on which much experimental 
work has been done. This shows that, 
contrary to popular belief, coke in 
storage out of doors is not a good 
absorbent for water, indeed the air- 
filled cellular structure is an excellent 
repellant and water from rain or snow 
or even from complete immersion 
remains largely as surface water. The 
high moistures to which publicity is 
given arise from the bagging after rain 
of coke taken mainly from the surface 
pieces which roll down the heap. The 
remedy is to dig into the heap and allow 
the outer pieces to “air” dry. This 
handling problem is recognized in the 
foreword to the British Standard 
Specification and replacement of a 
delivery is made if a complaint of high 
moisture is confirmed. 


New Standard for 
Closed Appliance Fuels 


The B.S.I. Committee stimulated by 
a recommendation of the Peech Com- 
mittee referred to later in this paper 
has now begun the preparation of a 
British Standard for cokes for domestic 
boilers, open and closed stoves and 
cookers. ‘This presents entirely dif- 
ferent problems from those dealt with 
in open fire fuels and Gas Boards with 
other producers have started large 
scale experimental work in this field. 


Peech Committee Report: 
Market Needs for Smoke 
Control Areas 


The Report of the Ministry of 
Power Committee* set up to enquire 
into the availability and suitability of 
solid smokeless fuels and plans for 
future production and also the adequacy 
of present arrangements and future 
plant for distribution in connection 
with requirements for the implemen- 
tation of the Clean Air Act estimated 
that by 1965 an additional 54 million 
tons of solid smokeless fuel would be 
needed to that used today of which in 
order to satisfy consumer preference at 
least two million tons would be for 
specially reactive fuels capable of 
burning in either improved open fires 
or old fashioned grates. The Commit- 
tee recommended inter alia that all 
coke used in improved fires should be 
made to the new British Standard and 
that this coke should not be supplied 
for use on old-fashioned grates and 
concluded that all Gas Boards in 
collaboration with the National Coal 
Board should consider producing or 
increasing the production of specially 
reactive fuels. 


High Quality Cokes for 
Modern Open Fires 


The regular production of high 
quality domestic coke by Gas Boards 
which followed the widespread adop- 
tion of continuous production control 
at gas works created a marketing 
problem in the disposal of the product 


* Cmnd. gg9g—1960. 








in the domestic trade at prices whichi 
covered the additional costs of the: 
regular control testing, bearing in}! 
mind that identification of specification) 
coke by the user was essential. The* 
Gas Industry had marketed hight 
quality open fire cokes under proprie- -| 
tary brand names but this lapsed! 
during the war. The Gas Light & 
Coke Company, as early as 1909, had!) 
made a carbonized fuel ‘“‘ Charco ”’ 
and two years later a similar product: 
under the name of ‘“ Carbo.”’ These» 
were followed by the marketing a few” 
years before the war of “ Cleanglow ”” 
a fuel produced for use with the special | 
coke burning fires which had been | 

j 

‘ 


developed by the London and Counties : 
Coke Association and which were the: 
forerunners of the modern improved | 
open fire. A semi-coke called “‘ Gloco ” — 
was also produced experimentally. | 
Similarly other large gas undertakings | 
had produced named high quality” 
domestic cokes, the South Metropolitan 
Gas Company with their “‘ Metrocoke,”’ — 
the Edinburgh undertaking with | 
‘““Grancole’’ and the Liverpool Gas | 
Company with “‘ Dryco.” 

Prompted by these experiences Gas 
Boards accordingly decided to market 
the new high quality cokes under 
brand names. ‘‘ Gloco ”’ was adopted 
for high quality continuous vertical 
domestic coke introduced by the North 
Thames Gas Board in March 1959, 
and in May of the same year the 
Eastern and the South Western Boards — 
began the sale of “‘ Gloco” in their 
areas. At the same time the South 
Eastern Gas Board put “ Sebrite ”’ on 
the market, a new name being used as 
this high quality coke is being made in 
a different type of retort, is dissimilar 
in appearance and has a higher bulk 
density than ‘‘ Gloco.”” In November 
1959, the Southern Gas Board entered 
the market with “‘ Gloco.”” Scotland and 
the Northern Gas. Board started to sell 
it in their areas in May 1960, and the 
North Western and East Midlands Gas 
Boards will market it in October 1960. 
The North Eastern and West Midlands 
Gas Boards are already making high 
quality coke to the new standard and 
have plans for marketing it under the 


100 


1 


f)rand name when the demand justifies 
it but certainly before the end of the 
5 eating season 1960-61. 

fl} Very considerable tonnages of 
J} Gloco ” and ‘‘ Sebrite ”’ then will be 
jn the market in most parts of the 
Hountry for the 1960-61 heating season. 
§the launching of new products is both 
Homplex and delicate. The balance of 
}>roduction and the needs of the markets 
{all for careful handling by producers if 
whey are to avoid shortages or being left 
jvith large unsold stocks at the end of 
wiach heating season. Both “ Gloco”’ 
tind ‘‘ Sebrite ”’ are finding favour with 
(lomestic users and production is being 
kept in phase with demand, the closest 
jittention being paid to requirements 
Hirising from the establishment by local 
fiuthorities of new smoke control areas. 


. ; pecially Reactive Solid 
} mokeless Fuels 


‘| The Peech Committee concluded 
hat many users in Smoke Control 
iAreas prefer to use specially reactive 
Puels such as “Cleanglow” or 
1° Phimax ” rather than the premium 
|yuality standard open fire cokes and 
that all Gas Boards not yet producing 
jiuch fuels should consider the feasibility 
it so. ‘* Cleanglow”’ made 
Jrom low rank coals by a modified 
itarbonizing process in continuous 
vertical retorts was placed on _ the 
market by the North Thames Gas 
iBoard in October 1956 and by the 
ast Midlands Gas Board in January 
t960. It is currently in production 










IO!t 


also by the Eastern and North Eastern 
Gas Boards and will be placed on the 
market by them at the beginning of 
the 1960-61 heating season. ‘* Phimax”’ 
was placed on the market by the North 
Western Gas Board in January 1957. 
Although both ‘“ Cleanglow”’ and 
** Phimax ”’ sell at higher prices than 
coke they have rapidly become popular 
with the public. The tonnage now 
available is already substantial and 
plans are in hand to increase pro- 
duction. 

This short paper has dealt with the 
production by the Gas Industry of 
special high quality solid smokeless 
fuels for the domestic market under 
proprietary brand names which can be 
readily identified and named _ by 
domestic users. Coke is a term applied 
to a whole family of fuels with widely 
differing characteristics depending upon 
the class and quality of coal from which 
it is made, the plant in which the coal 
is carbonized, the conditions of carbon- 
izing and the reactivity, sizing, bulk 
density and moisture of the coke made. 
Without means of identifying the 
different types produced the whole 
range of cokes has become associated 
in the public mind with a hopelessly 
confused scale of values which has 
turned many users away from coke. 
The development of the new proprie- 
tary brand names for fuels for use with 
particular appliances and the recog- 
nition by users of these fuels will do 
much to right this situation and to 
ensure consistent supplies of high 
quality coke in the domestic market. 


SMOKE CONTROL IN ACTION: 
YEARS’ EXPERIENCE IN BRADFORD 
By 
D. G. Wilson, A.C.LS., A.C.W.A.* 


Summary 

In Bradford since 1946 it has been 
the policy of the Local Authority to 
prohibit the emission of smoke by 
tenancy agreement in all its postwar 
housing estates. There is consequently 
a history of 13 years operation of 
smoke control. In 1959 a sample 
survey was conducted to find out the 
views of householders. A very large 
percentage of households were found 
to rely on open fires for space and 
water heating. Gas ignition was used 
in most cases. There was a high level 
of satisfaction with the heating 
arrangements and with coke as a fuel. 
Most obtained their supplies from a 
merchant’s roundsman. Although 
there was general approval for coke 
on grounds of cleanliness, heat value 
and minimum trouble, paradoxically 
about 30 per cent. said they would 
return to coal. 


O the layman in most parts of the 

country the concept of smoke 

control is still new and is com- 
monly thought to date from the passing 
of the Clean Air Act in 1956 or possibly 
from the publication of the Beaver 
Report in 1954. Yet in some districts 
the Clean Air Act merely gave statu- 
tory force to a policy which had been 
voluntarily adopted by the local 
authority in recognition of the problem 
of polluted air. 

In Bradford since 1946 it has been 
the policy of the local authority to 
prohibit the emission of smoke from its 
own newly built property and to this 
end all post-war corporation housing 
estates were by tenancy agreement 
made ‘“‘ smokeless zones” from the 
commencement of their occupation. 
Today, in sharp contrast to the many 
localities where smoke control is still 
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THIRTEEN 











experiencing its teething troubles (() 
not its birth pangs!), in Bradford ther) 
is a solid history of 13 years operation ®: 
of smoke control in working clas{l* 
dwellings where now over 9,000 tenant i 
are regularly using smokeless fuel. ; 

The collective experiences ani 
opinions of these people must clearlli¢ 
form a valuable guide to  publiie’ 
reaction to the change from burnin 
bituminous coal to smokeless fue 


post-war estates. The 
obtained has been divided up into nina 
sections and is appended below. Th) 
percentages in each section do novi 
always total 100 owing to overlapR 
incomplete answers, etc. 


I. Domestic Circumstances 
Age Group va 


Estimated age of person inter- 


viewed .. 16—24 
25—35 33 
36—45 3300 
Over 45 22/1 
Average age of person interviewed 40 years 
Whether housewife goes out to 
work & en . Full time Q2 
Part time 220 
Not at all 56 
Number of persons living in dwel- 
ling big wa 5 ee ER I—2 I 
3—4 4 
5—6 2 
7 and above 
Average number living in dwelling 4°3 
74 per cent. of the persons intert 


viewed were estimated to be between} 
the ages of 25—45 and most of thes 
remainder were-over 45. 
was approximately 40. Some 65 peril 
cent. lived in family units of 3—:% 
persons. i! 

Approximately half of the wives were 
working either full or part-time ancifi 
to preserve the true random character} 
of the sample evening follow-up calls) 


4 
The average} 





vere made where first and second 
laytime calls were unsuccessful. Subs- 
itute addresses were permitted only if 
lhe original addressee could not be 


I. 
. 
jontacted after several day and evening 
falls. 


. Appliances 


: [ype of fire in main living room: % 

Open fire si 44 
%} Open fire with back boiler is 51 
| Heating stove... se 4 
uy} Gas fire .. =a is s I 
fi Electric fire ee oy Bs 2 


| Paraffin heater .. a 2% — 


H) In 95 per cent. of the dwellings 
@yisited the principal form of space 
f 1 eating in the main living room was 
the open fire with or without back 
: i oiler. ‘hese properties included some 
jarge through-rooms as much as 22 feet 
Win length and of 2,350 cubic feet in 
{volume and which were clearly beyond 
ithe capacity of a single open fire to heat 
hdequately in cold weather. Yet only 
‘ per cent. had installed at their own 
“bxpense some form of heating stove. 
The incidence of gas and electricity 
‘Tor the main space heating load: was 
‘almost negligible. 








WII. Ignition 

ethod of lighting solid fuel: Me 
Integral gas ignition .. ~ 87 
Blade gas poker .. : a 
= Nico” type gas poker : 2 
Wood and paper : a 4 


_ Gas ignition was ee, accepted 
fmeans of lighting the fire and no 
comment or criticism was encountered 
junder this heading. 


TV. Fuel 
ype of fuel burnt before living in oe 
smokeless zone 
Coal t M o $e 95 
Coke - fe £2 a 5 
Fuels used now: 
Coke =a ae os sas 98 
Coalite ~<. iy 2 Of 4 
Paraffin | 
Gas a, i, 7. I 
Electricity 





Period over which smokeless fuel 
has been used: 
I year oe rv ae ff 14 
BV EATS: «+ oar sas - i 13 


BeVEALS! codes 52 e. By 2 
4 years bs : 30 o0 IO 
5 years or longer be st 46 


These figures indicate the radical 
change in the pattern of fuel usage 
brought about by the compulsion to 
use smokeless fuels. 

The opinions later recorded are 
given added weight by the relatively 
long periods during which smokeless 
fuels are shown to have been used. 


V. Space Heating Service 


Opinion of present space heating ve 
arrangements: 
Good BS ie. es Bs: vk 
Adequate Me ia a 15 
Poor Es 12) 
Incidence of overnight burning: 
Regularly = £. 7: I 
Occasionally a ot. ng a 
Never —".. : ie ar QI 


The general Sra of satisfaction with 
the space heating service was good, but 
some measure of complaint could be 
traced to the large size of some of the 
rooms which were being heated by a 
single 16 inch fireplace. 

A very low incidence of regular 
overnight burning was noted. Little 
advantage appeared to be gained by 
having the fire burning all night and 
the speed and ease of daily ignition did 
not encourage this habit. 


VI. Water Heating 


Summer Winter 


Yorke We 
Method of water heating: 
Fire back boiler a 51 54 
Independent domestic 
boiler se fe 43 44 
Gass ss aa ae 2 me 
Electricity ae Le 5 2 
Opinion of present water heating 
arrangements: % 
Good te be ae s%: gI 
Adequate ws oF 2 5 
Poor att 7 Be ~ 3 
Water heating was mainly shared 
between fireback and independent 
domestic boilers. Few people used gas 
or electricity even in the summer 


months. 

There was a very high level of 
satisfaction with the water heating 
service which was often remarked upon. 
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Vii. Supply of Solid Fuel 


Solid fuel supplied by: 4s 
Coal/Coke Merchant... se 95 
Gas Board A ae ay. 5 

Whether a satisfactory delivery 

service is obtained ?: 

Yes a > ts ef, 99 
No : Ss 4 I 

Method of aiticdioe 
In advance by post st ea 4 
In advance by ’phone .. I 
In advance by call at Order Office 14 
Wait for roundsman to call_.... 80 


Quantity bought at a time during 
winter : 


I cwt. or less ie ar ig 5 
Bi CWitSin ner e ie <a 64 
BiCWASe ce =A 75 Ne 13 
4 cwts. ae ae ts 9 
5 cwts. or more .. . a 9 


Any reasons why less dias 4 cwts. 
is bought at a time: 


Limited storage .. ee a DS 
Convenience a, rr af 57 
Financial outlay a cS 27 


g5 per cent. bought their solid fuel 
from a merchant and only 5 per cent. 
from the Gas Board. 80 per cent. 
waited for a weekly “‘ rounds ”’ service 
and 14 per cent. ordered at a local 
merchants’ office (mainly the Co-op). 

There was a large proportion of fuel 
deliveries carried out by small mer- 
chants who have entered the trade 
in recent years and now cater exclu- 
sively for the sale of solid smokeless 
fuels in the Bradford area. 

99 per cent. of persons interviewed 
were satisfied with their fuel delivery 
service and many praised it. 


VIII. Specific Questions 


about Coke 
Whether considered cleaner than ae 
coal: 
Yes « Bi es es a6 77 
No os ae ce 
About the same .. 12 


Whether considered eee tian 
coal: 


Yes 74 
No es ce Aa 14 
About the same .. =f Ar 9 
Whether considered less trouble 
than coal: 
Yes +4 ae we < 59 
No d hes as 14 
About the s same ag ag 24 
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Opinion of coke costs compared 
with coal: 
The same. . 
Cheaper .. 
Dearer i 
Any difficulties in using coke: 
Fumes ae ss 
Recovery 
Lighting .. 
Dust ms vi be 
Ventilation 
Flying Shale 
Some appliance fault 





It is accepted that some of the ques-—. 
tions in this section were not entirelyy|. 
without bias but difficulty was encoun-'}. 
tered in obtaining completely ohjecum a 
information on these matters. { 

It was particularly difficult to obtain 


yardstick to measure coke costs agai 
There was however some measure of 
feeling that coke was expensive ‘‘ fori) 
what it is’? and most tenants were} 
clearly price conscious. 


IX. Smokeless Estates 
Whether in favour of Smokeless 


Estates: Yo | ‘ 
Yes oe si os és bat 
No : a ae 45 53) 


Don’t aoe fa fe Se Ain 


Whether easier to keep house and 
clothes clean living on a Smokeless 
Estate: 


Yes Aa ae es i 8771 
No ss ee: ow ee 7 


Don’t know me 23 bs 5 il 


After using smokeless fuel whether 

would ever want to go back to 

using coal: 
Yes ws ee ee thé 31 § 
No a ai + = 68 | 


If answer “Yes” to last ques- 
tion, what are reasons for 


O/ 66 b] 
/O of Yess 


preference for coal: replies 
Appearance = of 68 
Cost on ot rs 12 
Warmer .. e a: 6 
Healthier Be a e 
Other reasons... a 3 
No reply .. 8 
In the answers to these questions the | 





interesting paradox emerges in that | 
although 91 per cent. were in favour 




















of smokeless estates and 87 per cent. 
hought it easier to keep house and 
plothes clean on these estates, yet 31 
per cent. would return to using coal 
tf they could. 


i 






Conclusions 


These results represent tenants’ 
houghts after several years of com- 
jpulsory use of smokeless fuels. ‘The 
following main conclusions are sugges- 
ed: 

(a) There is little evidence of any 
thange from the open fire as the 
jprincipal means of warming the living 
room. 

To some extent this attitude may 
stem from the tenant’s reluctance to 
mprove his landlord’s property. How- 
ever, IN more recent smoke control 
reas we have noticed a_ growing 
endency for owner-occupiers to install 
appliances better than the minimum 
ecessary to burn smokeless fuel and 
in some cases to adopt gas for the main 
space heating load. 

(6) Similarly, with water heating, 
ithe use of solid fuel with a back boiler 
ipr an independent boiler is practically 
niversal. In homes with a _ high 
iproportion of washing machines and 
television sets, it is surprising that the 
relative inconvenience of a fire is 
( tolerated for supplying hot water in 
ithe summer months. 


(c) Coke is generally accepted as the 
principal smokeless solid fuel. It should 
be emphasized that the districts sur- 
veyed are supplied with a consistent, 
high quality continuous vertical coke 
made from low ash Yorkshire coals and 
which for many years has been in 
general conformity with type “L” 
coke as defined in the British Standard 
Specification for Open Fire Coke 
(B.S.3142). Also, that the appliances 
which are giving this satisfactory 
service on coke are almost entirely 
the better type of approved open fires 
with 3” firebars which have been 
properly fixed and which are provided 
with integral gas ignition. In most 
cases long practice has helped users 
to acquire a satisfactory technique 
of coke burning. 

In surveys carried out in smoke 
control areas of more recent origin the 
same high level of satisfaction with coke 
has not always been found and this is 
attributed to some combination of 
inexperience in use and of short- 
comings in the appliance such as too 
narrow firebars, bad fixing, or lack of 
built-in gas ignition. 
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THE MODIFICATION OF SIDE OVEN RANGES 
BY MEANS OF CONVERSION UNITS 
By 
J. Baxendale* 


Summary 


In some Northern and Midland 
districts the cost of conversion of 
solid fuel side-oven ranges is a factor 
working against the introduction of 
Smoke Control Areas, as such con- 
versions may cost up to £50. Conver- 
sion units have been developed which 
are satisfactory for installation on 
most types of solid fuel range. The 
unit is an orthodox solid smokeless 
fuel appliance minus the frame for 
holding the bottom grate. The instal- 
lation and other details of the unit are 
described. As the conversion unit is 
not an approved appliance, discus- 
sions were held with Government 
Departments regarding grants under 
the Clean Air Act and it was finally 
agreed that the Minister would 
authorize grants on all installations 
provided that the installing contractor 
was prepared to give a certificate to 
the local authority concerned that the 
appliance would prove satisfactory in 
operation on the type of coke available 
in the area concerned. Before the 
granting of sucha certificate a number 
of test installations have been made in 
proposed Smoke Control Areas. After 
a preliminary period of training and 
acclimatization a high level of con- 
sumer satisfaction has been recorded. 
The cost of such conversions is be- 
tween {9 and £11. 


Introduction 


NE of the main factors which 
concerns Local Authorities when 
considering their programmes 
for the implementation of the Clean Air 
Act is the cost involved. Due to the 
nature of existing appliances installed 
in property, such costs can militate 
against satisfactory progress being 
made. 
In many parts of the North and the 
Midlands a particular problem arises 


* General Manager, Bradford Group, 
North Eastern Gas Board. 
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due to the large number of houses, both) 
Local Authority and private, in which? 
old type solid fuel ranges are installed, | 
and which, on first thoughts, would! 
require complete replacement. Suchi 
replacement involves pulling out the® 
existing range and the provision of ai 
tiled fireplace and surround, togethert 
with an approved coke burning appli- 
ance. The matter is further complicated! 
in that quite a number of the side ovenssii 
are still used for baking, necessitatingz) 
the provision of an independent cooker. 4 
In cases of this type the cost per dwell--| 
ing could well be of the order of £50...) 
With these problems in mind _ the} 
possibility was examined of converting;): 
solid fuel side oven ranges to coke} 
firing yet still retaining facilities forr 
cooking. After many experiments, ini 
conjunction with a local firm of iron-- 
founders, a conversion unit has been? 
devised which has proved satisfactory’ 
for installation on most types of solid! 
fuel range. | 


Design 


To all intents and purposes this unitt] 
is an orthodox solid smokeless fuel! 


the bottom grate. Details of the 
component parts can readily be seen}! 
in photographs Nos. 1, 2, and 3. | 

Due to variations in range design, || 
individual bottom grates are required || 
for each make, and these are readily §, 
available, left or right handed to suit ’j} 
the location of the oven, and all grates;) 
have standard $ in. spacing between!) 
the bars. The units are fitted withifl 
integral gas ignition, which is highly }. 
desirable in order to promote easy’} 
lighting of the smokeless fuel. 

Conversion units are supplied inj} 
different vitreous enamel finishes so ‘| 
that as close a colour match as possible : 
can be made with the range to which | 


3 
ithe unit is to be attached. The con- 





version has proved suitable for the 
conversion of some 13 different makes 


i of solid fuel range, although in certain 
Jinstances minor modifications are re- 


quired during manufacture to enable 
the unit to be firmly secured to the 
range frame. 

As seen from illustration No. 4, the 
unit is quite pleasing in appearance, 
and the effective height of the fire bed 
varies very little from that of the 


J original range. 








4 


A combined trivet and deepening bar 
is provided with the grate as a standard 
fitment. 


Installation 


The method of fixing is relatively 
simple and expeditious, and is as 
follows—the existing front bars, etc., 
of the range are removed and two holes 
are drilled and tapped in the front 
frame of the range. The conversion 
unit is then offered up to the front of 
the range and is firmly secured by two 
set screws. Sealing is effected by a 
proprietary brand of asbestos string 
impregnated with refractory putty. The 
gas supply is connected in the usual 
manner. 


Operation 


Technical assistance has been given 
to all users of conversion units, and, 
provided ordinary common sense is 
used, there should be ‘very, little 
difference in procedure to that appli- 
cable to ordinary smokeless fuel grates. 
Where baking is done in a side oven, a 
short period has to be allowed for 
acclimatization. Continuous vertical 
retort coke has proved satisfactory for 
use in all instances, and the recom- 
mended size is No. 2. 


Qualification for Grant 


Due to the fact that the conversion 
unit was not an approved appliance, 
discussions were held with the appro- 
priate Government Departments regar- 
ding eligibility for grants under the 
Clean Air Act. ‘The Departments con- 
cerned were impressed with the appli- 
ance and the extensive field tests 
carried out, and they appreciated the 
possibilities that the conversion unit 
offered to Local Authorities when 
implementing the provisions of the 
Clean Air Act at minimum cost and 
with the minimum of labour. It was 
finally agreed that the Minister would 
authorize grants on all installations 
provided that the installing contractor 
was prepared to give a certificate to the 
Local Authority concerned that the 
appliance would prove satisfactory in 
operation on the type of coke available 
for use in the area concerned. This 
responsibility was readily accepted, and 
such certificates have already been 
issued to some Local ‘Authorities. 

The normal procedure is for a num- 
ber of test installations to be fixed in 
houses in the proposed Smoke Control 
Area, where it is known that the 
occupants will co-operate. After a 
reasonable period of tuition, the occu- 
piers then operate the conversion units 
independently and in keeping with their 
normal domestic routine, which may 
include baking as well as the provision 
of hot water and space heating. After 
a reasonable interval of time, the 
householders are questioned thoroughly 
regarding performance, etc., and, based 
on the outcome, the necessary certifi- 
cate is issued to the Local Authority. 

It cannot be too strongly stressed that 
the modification will not remedy any 
inherent fault in an existing installation, 
and that certificates, when issued, can 
only apply to conversions that are 
carried out on existing ranges which 
have previously operated satisfactorily 
on coal. 


Consumer Reaction 


Whilst the implementation of the 
Clean Air Act is still in its early stages, 
several hundred units are now in 


satisfactory operation in the area of 
the Shipley Urban District Council 
and the Bradford Corporation, both in 
Local Authority and private dwellings, 
and many more are on order. It would 
be no exaggeration to say that in no 
instance has there ultimately been a 
desire to return to coal firing other than 
on the grounds of distinct prejudice. 
From time to time cases have arisen of 
unsatisfactory performance, but on 
investigation have been found to be 
due to individual practice of house- 
holders, for example, the use of hollow 
end bricks which has caused air track- 
ing through the fire, inadequate depth 
of fuel bed, etc., but in every case the 
design of the fire has been exonerated 
and the difficulty cleared to the 
consumer’s satisfaction. 

Complaints too were received in the 
initial stages regarding the possibility 
of cold feet due to what appeared to be 
the increased height of the fuel bed. 
The fuel bed is, however, no higher than 
the orthodox grate, but the glow which 
previously showed below this level in 
the traditional range is absent in the 
conversion unit unless the primary air 
damper is open. In practice this fear 
does not materialize, and householders 
have been more than satisfied. 

With regard to the provision of hot 
water: this is available more abun- 
dantly, and, until experience is gained, 
householders have had periodically to 
run off the hot water to avoid boiling. 
This is a good fault, as hot water on tap 
is always a boon to any busy housewife. 

In special cases of low hot water 
usage the flue to the fire back can be 
appropriately restricted. 

Householders report that baking 
conditions improve due to_ better 
constancy of temperature than when 
using coal. This improvement is 
probably due to the uniform depth of 
fuel bed which rarely applied with a 
coal fire. 

A few householders in smokeless 
areas raised minor objections to the 
performance of the grate, but on 
analysis these were found to stem from 
an original conception that the Clean 
Air Act would enable them to obtain a 
new tiled fireplace, grate, and cooker 
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with the greater part of the cost being 
defrayed by grant. Obviously grant 
can only be payable on necessary 
expenditure, and as a conversion unit 
will probably comply in all respects 


| with the requirements of the Act, such 
| persons have no valid argument. 


| Conclusion 


Whilst there are undoubtedly other 
ways of converting combination ranges 
to the use of smokeless solid fuel, it is 


| considered that the method outlined 


above provides an economical, simple, 
and expeditious solution, and it has been 
possible to provide and install units, 


| complete with integral gas supply, for 


10Q 


sums between £g and £11, as against 
a possible expenditure of £50 which 
would be required to cover the cost of 
a replacement fireplace and means of 
cooking. 


Conversion units are now being made 
by several manufacturers, and installa- 
tion can be carried out either by the 
local Gas Board, private plumbers, or 
Direct Local Authority labour, but it 
must be emphasized that whoever 
accepts the responsibility for installing 
the grate must provide the necessary 
certificate of satisfactory performance 
to the standard and _ requirements 
called for by the Ministry before a grant 
is payable. 


RECENT DEVELOPMENTS IN THE USE OF GAS 
FOR DOMESTIC HEATING 


By 
Gi Putave™ 


Summary 

The use of gas for domestic heating 
has increased rapidly. This is due to 
demand for higher standards of 
heating and labour saving, but is also 
due to technical developments in gas 
appliances. Gas fire efficiencies of 75 
per cent. are now attainable by sealing 
the combustion chamber. The de- 
mand for gas central heating by hot 
water has greatly increased, especially 
using the small bore system. Warmed 
air heating, either with direct gas-to- 
air heat exchange, or via a hot water 
boiler, is also being widely installed. 
The problem of venting the products 
of combustion in a high building has 
now been solved by the use of the 
branched or “shunt” flue. The 
problem of exhaust products is also 
made easier by the use of a sealed 
combustion chamber having inlets 
and outlets through an outside wall, 
terminated in such a way that the 
wind effects are ** balanced ” between 
inlet and outlet and do not affect the 
performance of the appliance, which 
is therefore known as a “ balanced 
flue appliance.” The installation of 
these balanced appliances in a tall 
building is also facilitated by the use 
of a “ Se-duct,” which consists of a 
simple common flue open at both ends. 


Introduction 


HEN the Beaver Committee 

made recommendations on the 

reduction of smoke produced 
by the domestic chimney it looked to 
solid smokeless fuels to make the major 
contribution, with only a minor part 
to be played by gas and electricity. In 
actual fact, the use of gas for domestic 
heating has increased rapidly, as shown 
by the greatly increased sales of 
appliances. This is due in part to a 
demand for higher standards of heating 
and reduced labour arising from the 


* Manager, Central Laboratories, South 
Eastern Gas Board. 


increased standard of living and in part 
to the special domestic tariffs intreducea 
by most Gas Boards; but perhaps the 
most important factor is the striking 
technical developments that have taken 
place in gas space heating appliances 
and related equipment. The purpose 
of this paper is to give a brief account 
of these technical developments. 


Gas Fires 


For many years past the most 
important space heating appliance has 
been the gas fire, and it will probably 
remain so for many years to come, for 
in providing radiant heat, it particu- 
larly meets the needs of the majority 
of British people. Until ten years or so 
ago the normal gas fire provided 
radiant heat only and consisted basic- 
ally of a set of refractory radiants 
heated by the gas flames. The overall 
efficiency of these fires was of the order 
of 40 to 45 per cent. 

The efficiency of the gas fire was 
improved by the incorporation of 
convection, at first by arranging 
passages for the room air to flow behind 
the back brick and return to the room 
through suitable passages above the 
radiants. Fires of this kind have efficien- 
cies in the range 48 to 53 per cent. An 
important further step was the addition 
of heat-exchange chambers above the 
radiants for the extraction of further 
heat from the products of combustion. 
Fires incorporating this principle have 
efficiencies as high as 60 to 65 per cent. 
The two types of convector gas fire are 
shown in Figure 1. With these fires and 
gas supplied on one of the new domes- 
tic tariffs, the cost of heating by gas is 
of the same order or lower than the cost 
of heating by coal in the conventional 
stool bottom grate. A further reduction 
in the cost of heating together with 
improved standards of comfort have 
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Fig. 1. (a) Simple Convector Fire (By courtesy of R. @ A. Main, Lid.) 
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fig. 1. (b) Convector Gas Fire with Heat Exchanger (By courtesy of Bratt Colbran Ltd.) 
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| Fig. 2. Principle of construction of Gas Fire with closed combustion chamber. (L) As fitted to con- 
ventional fireplace (R) As fitted to a Se-Duct 


| been obtained by fitting a flue restrictor 
| either into the chimney or into the flue 
jspigot of the fire and so reducing the 
ventilation of the room from the 
excessive rate given by the ordinary 
chimney to a satisfactory rate of 2,000 
to 3,000 cu. ft./hour. 

The improvement in the efficiency of 
gas fires has not yet reached finality, 
and further improvements are in hand. 
Experimental fires are now on district 
trial in which the combustion chamber 
is enclosed by a glass fronted door. 
Apart from other advantages this 
sealing of the combustion chamber 
increases the heat transfer across the 
heat exchanger, so that efficiencies of 
the order of 75 per cent. are obtained. 
The principle of the construction of a 
* sealed fire ” is shown in Figure 2. 


Central Heating by Hot Water 


An example of the demand for 
Increased standards of comfort is the 
rapid increase in the use of gas as the 
fuel for central heating, particularly in 
the smaller domestic installations, and 
sales of gas fired boilers have increased 
many-fold. The newer gas boilers are 
provided with fully automatic controls 
which make for safety and ease of 
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ignition, and permit of thermostatic 
and time cycle control. An example is 
shown in Figure 3. The small bore 
pump assisted circulating system, de- 
veloped by B.C.U.R.A. is becoming 
increasingly popular. The low capital 
cost of the gas installation is particularly 
advantageous for the small house. 


Warmed Air Heating 

Heating by the circulation of warmed 
air has been used as a method of 
central heating in America for many 
years. Full central heating or ‘‘ whole 
house heating’ by warmed air sup- 
plied, fromj..a' ‘chimney. furnace? 
fired by solid fuel, oil or gas, was 
developed in this country soon after the 
war. It is interesting to record that the 
proportion of new installations fired by 
gas has progressively increased from a 
small proportion at first to the majority 
at the present time. For reasons of cost 
the use of this system has tended to be 
restricted to the Jarger house and 
commercial premises. As with central 
heating by hot water, the gas require- 
ment for a medium-sized house would 
be of the order of 700 to 1,000 therms 
per annum. 

Another form of air heating has been 


} 


Fig. 3. Cut-away model of modern gas-fired 
boiler showing the controls (By courtesy of 
Thomas Potterton Ltd.) 


developed which is more suitable for 
the smaller house and flat. It is known 
as “‘ selective heating’ and the prin- 
ciple of the system is that the heater is 
of modest size with a heat output not 
necessarily sufficient fully to heat all 
the house simultaneously, but more 
than adequate to heat the main living 
space. The air heater is sited in a 
cupboard in such a position, as shown 
for example in Figure 4, that short 
ducts only are needed to reach the 
living room, other rooms, and the 
hallway or landing leading to the 
lesser-used rooms. It is a feature of the 
system that all the ducts are of the same 
cross section and each is capable of 
taking the full output of the appliance. 
Flap dampers in the ducts on the outlet 
grilles enable the air to be directed 
where required. By directing all the 
warmed air into the room to be occu- 
pied, very rapid heating up is achieved. 
It is usual for the installation to include 
a thermostat and clock control so that 
any heating cycle to meet the needs of 
the household can be arranged. Of 
course, a radiant fire can, if desired, be 
provided in the main living room. 





Fig. 4. Gas fired air heater with short ducts fom, 
selective heating (By courtesy of William Suged 
& Co. Lid.) 
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Fig. 5. Typical Layout of gas-fired air heatings 
system in Open Plan Detached House (Byy' 
courtesy of Radiation Ltd.) 


With this selective system running: 
costs can be remarkably low and gas: 
consumptions of the order of 200 to 400)| 
therms for a heating season are usual. .| 

The appliance used is usually one: 
with a direct gas-to-air heat exchanger’ 
and low speed fan; an example is‘) 
shown in Figure 5. Alternatively the?| 
installation may consist of a hot water’ 
boiler and water-to-air heat exchanger. | 
This has the advantage that a single’ 
appliance can be used to provide both i 
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‘space heating and hot water although 
the flexibility is less than with the 
direct air heater. 


D isposal of Products of 
ombustion 


|} The development of gas for space 
jheating, particularly in tall buildings, 
was until recently held back by the 
problem of venting the products of 
ombustion. It was considered essential 
hat each appliance should be provided 
ith an individual flue; common flues, 
| that is, flues to which more than one 
h ppliance is connected, were not 
}normally permitted. Clearly. iM. a 
‘multi-storey block of flats a traditional 
‘flue system, especially if formed of the 
ie g in. by g in. brick chimneys, 
icould be prohibitively costly and space 
| wasting. 

| This position has now changed. A 
yspecial form of common flue developed 
! mainly on the Continent, known as the 
) branched or “ Shunt ”’ fine, overcomes 
| the main draw-back of the ordinary 
}common flue system of possible inter- 
circulation of products between 
}different rooms. This is achieved by 
providing a length of primary flue 
‘between each appliance and the main 
| flue by careful design of the whole flue 
system. “* Shunt ”’ flues are built from 
| pre- cast blocks and are compact and 
space saving.2 The principle is shown 
in Figure Ga. A number of installations 
of this system have been made in this 
jcountry and they have been very 
‘successful, giving better performance 
‘than conventional flues. It is hoped 
‘that this type of flue will soon become 
‘generally accepted in building by-laws 
/and regulations. 


The problem of venting the products 
from a gas appliance is made easier by 
‘sealing the combustion chamber from 
‘the room. ‘The sealed combustion 
\chamber appliance can be fitted on to 
‘an outside wall and an air inlet and 
products outlet made through the wall, 
sometimes as concentric channels 
through the same hole, and terminated 
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‘in such a way that the wind effects are 


** balanced ”? between inlet and outlet 
and do not affect the performance of 
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Fig. 6. Modern flues for Gas Appliances. Top: 
Branched flue system. Below: Se-Duct system 
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the appliance, which is_ therefore 
known as a “‘ balanced flue appliance.” 
This principle is being applied to an 
increasing extent and a considerable 
range of convector heaters, warmed air 
heaters and water heaters are available 
in balanced flue form. 

The use of room-sealed combustion 
chamber appliances is greatly extended, 
particularly in tall buildings, by the 
** Se-Duct.”? This consists basically of 
a simple common duct extending 
vertically from the top to the bottom 
of the building, open at both ends and 
to which room-sealed appliances are 
connected. To balance wind effects at 
the base the vertical duct may be 
connected by two horizontal ducts to 
opposite sides of the building (Figure 
6b). The appliances are so connected 
to the duct that they both take air,from 
the duct and discharge products into 
it, for it has been found that correctly 
designed appliances will tolerate a 
considerable proportion of products in 
the air without any adverse effect on 
combustion or performance. The duct 
system is so designed in relation to the 
number of appliances and the height 
of the building that the maximum 
concentration of products entering the 
top appliance is well below the limit of 
tolerance.? 
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The Se-Duct has passed the experi- - 
mental stage; a considerable number of * 
installations up to 12 storeys high have* 
been operating for some time and many ‘| 
more including 17 storeys are in the: 
course of construction. Many types of | 
appliances are available for fitting to) 
the duct, including natural convector ’| 
heaters, warmed air heaters, instant- | 
aneous and circulating water heaters, 
and clothes drying cabinets. It is / 
hoped that shortly the sealed combus- | 
tion chamber gas fire will also be | 
available for fitting to the Se-Duct. 
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(| Summary 
A sampler has been developed for 


} grit emitted from boilers and other 
i industrial plant. The sampler is 


/ results and routine tests occupy only 
ja few minutes per day. It is shown 
i how the grit and dust burden from 
| arrestors may be many times higher 
'than “ standard ” if the plant is not 
| tested regularly. It is recommended 
) that all large dust arresting units and 
i also some industrial boilers and in- 
| dustrial plant without arrestors 
‘should be fitted with a means of 
| regularly measuring dust and grit 
/ emissions. 


a 


| Introduction 

j HE Beaver Committee on Air 
Pollution 1954! stressed the impor- 
| tance of reducing grit and dust 
_ emission from the chimneys of industrial 
‘plant. 
_ Mechanical arrestors and_ electro- 
static precipitators have been fitted to 
| ee plants for this purpose. ‘These 
are sometimes tested when originally 
fitted and it is then assumed that they 
continue to operate at their acceptance 
test efficiency; others are not tested but 
| are assumed to operate at the designed 
efficiency. 

Very few arresting plants are sub- 
| jected to regular testing. This report 
describes a technique developed for this 
purpose. It also indicates that arrestors 
may operate unsatisfactorily due to a 
variety of causes which cannot be fully 
understood unless regularly tested. 

The sampler was developed at 
_Fulham Generating Station? for esti- 
mating the grit burden in the gas 


_ * Industrial Fuel Technologist, British 
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DUST SAMPLING PROVIDES 
POLLUTION CONTROL 
By 
i Lees MiSc.p AoRILG., M Insel and M. Co Morley** 


stream after multi-cyclone grit arres- 
tors. Mechanical arrestors of this type 
will not retain fine dust (below one 
micron) and variations in efficiency of 
multi-cyclones are reflected in varia- 
tions of the grit burden. It is the grit 
burden at the outlet of arrestors which 
affects local atmospheric pollution, the 
fine dust being blown away and widely 
dispersed. 

Later the sampler proved to be 
equally suitable for measuring the 
solids burden in the flue gases at the 
outlet of electrostatic precipitators on 
pulverized fuel fired boilers. 

The sampler consists of a hollow 
cylinder open at one end which is 
placed in the duct with the open end 
facing the gas stream (Figure 1). It is 
mounted on a rod for ease of handling 
and the method of insertion is illus- 
trated,,.in..Figures..2,..9.and..4... Lhe 
sampling position has to be where the 
gases are flowing horizontally or 
downwards. 

The dust burden caught in the 
cylinder is measured daily. It has been 
found that the volume of dust and grit 
can be measured in a _ measuring 
cylinder instead of weighing it. In this 
way the estimation can be made by 
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DETAIL OF TUBULAR 
SAMPLER 


FIG.!| DIAGRAM OF TUBULAR SAMPLER. 
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nozzle 


One of the early cylinders without a 





Fig. 3. Inserting the sampler in a vertical position 





Fig. 4. The cylinder in position after being 
turned through 90° to face the gas stream 


unskilled personnel, without using 
balances, an important factor when 
using the equipment for routine control. 


Variation of the Dust Caught 
with Boiler Load 


The Tubular Sampler is designed to 
make measurements over 24 hour 
periods, but as many plants do not 
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operate at a constant load, it is necessary 
to correct for variation in loading 
conditions; «,Qn the three  —plants 
studied, it has been fcund that the 
quantity of dust caught at the outlet 
of the grit arrestors varies as the cube 
of the load. Based on this, the follow- 
ing formula enables day to day results 
to be compared despite variations in 
load. 

The dust caught during 24 hours is 
multiplied by the factor 

(Maximum continuous rating)® x N 
fk ; 

Leb -b;° Lyn? 

Where N=number of regular load 
readings in 24 hours; 

and L=load reading. 





Multicyclones on Boilers Fired 
with Retort Stockers 


The Tubular Sampler was designed 
for routine testing of multicyclones 
installed on stoker-fired boilers and the 
reliability and reproducibility trials of 
the instrument have been described in 
a previous paper?. 

The “standard” quantity of grit 
caught by the tubular sampler was first 
measured, that is with the boiler 
operating at its maximum continuous 
rating and the arrestor operating satis- 
factorily. This was found to be 
500 mg./hr. Much higher results were 
obtained when some of the cyclones in 
the arrestor began to fail. There were 
no indications from pressure drop or 
other readings that the performance of 
the arrestors was deteriorating. 


Multicyclones on Boilers Fired 
with Travelling Grates 


Daily readings were taken of the grit 
burden at the outlet of multicyclones 
fitted on a boiler with a maximum 
continuous rating of 200,000 Ib./hr. 

The results of the trials are illus- 
trated in Figure 5. The quantity of 
grit collected in the sampler, that is 
the “standard” quantity, averaged 
48 mg. per hour during the first 20 days. 
After 24 days a high reading of 100 mg. 
per hour was recorded. The next day 
185 mg. per hour was recorded con- 
firming the deterioration. Examination 
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DAYS SINCE CLEANING 


FIG. 5. DUST COLLECTED IN TUBULAR SAMPLER> 
(CALCULATED TO 200,000 Ib/h LOAD) ILLUSTRATING 
DECREASE IN EFFICIENCY OF MULTICYCLONES 
WITH TIME. 


of the multicyclone showed that dust 

had blocked some of the outlet tubes. 

Pressure drop readings gave no indi- 

cation that this deterioration was taking 

place. 

| Regular readings were then taken 

igor<(several months; Figure) 6...iThe 

following is a summary of observations 
made during this period: 

January 2nd: Trial began with a clean 
arrestor. ‘‘ Standard” quantity of 
grit collected in sampler until 
February oth. 

February 1oth: Arrestor began to fail. 

February 20th: Arrestor should have 
been cleaned. There were no other 
indications (i.e. pressure drop) that 
the arrestor required cleaning. Out- 
let grit burden now four times higher 
than “* standard.” 

March; 29rd:) Plant»cleaned: In the 
period during March before the 
arrestor was cleaned the outlet grit 
burden was 20 times higher than 
standard. After cleaning, the plant 
operated satisfactorily during April. 
Quantity of grit caught in the 
sample was “ standard.”’ 

May 7th: Arrestor began to fail. 

May 16th: Arrestor given a quick clean. 
Sampler indicated that this was not 
adequate. 
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FIG.6 DUST COLLECTED IN TUBULAR SAMPLER 
(CALCULATED TO 200,000 Ib/h LOAD) AT OUTLET OF 
MULTICYCLONES. BOILER WITH TRAVELLING GRATE. 
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May 31st: Arrestor cleaned thoroughly. 
Grit caught returned to “‘ standard.” 
It was concluded that the plant 

required cleaning once every five weeks. 

If it was not cleaned the grit emission 

could become 20 times higher than 

standard. 


Electrostatic Precipitators on a 
Boiler Fired with Pulverized Fuel 

The tubular sampler was used for 
assessing the solid burden in the flue 
gases at the outlet of an electrostatic 
precipitator fitted on a boiler fired with 
pulverized fuel. Details of calibration 
trials are included in the previous 
paper’. Trials were carried out over 
a period of one year on a boiler of 
400,000 lb./hr. capacity. The quantity 
of solids as collected by the sampler was 
measured by volume in a measuring 
cylander Sand’ ‘expressed ‘an:-1b:/hr. 
burden in the total gases from the 
precipitator. 

The results are plotted in Figure 7. 
The ‘standard’? quantity caught in 
the sampler was 10 lb./hr. The dust 
burden in March, June and November 
was nearly down to this standard. 
Results in February, April and October 
were moderately satisfactory, with the 
solid burden about twice the “ stan- 
dard.” During July, just before the 
annual overhaul, the boiler plant 
operated badly and the dust burden at 
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FIG. 7 REPRESENTATIVE DUST BURDEN COLLECTED BY TUBULAR SAMPLER AFTER 
. PRECIPITATOR. BOILER WITH P.F. FIRING 


the outlet from the precipitators was 
five times higher than the “ standard.”’ 


Conclusions 


The tubular sampler is_ simple, 
reliable and requires very little atten- 
tion. It can be operated by unskilled 
personnel. 

With mechanical arrestors 
indicate: 

(a) The optimum period an arrestor 
may be operated before it should be 
cleaned. 

(6) Whether cleaning has been done 
properly. 

(c) Whether there is a mechanical 
fault in the operation of the arres- 
tor, such as defective hopper valves. 

(d\ The, effect “of fuel: and boiler or 
plant operating conditions on the 
emission of grit in the flue gases. 

With electrostatic precipitators it will 
help to indicate: 

(a) ‘The optimum electrical power input 
required for high availability and 
low emission of solids in the flue 
gases. 

(b) When the electrodes are damaged. 

(c) When precipitators have been 
allowed to remain tripped out for 
too long a period. 

(d) When hoppers have been allowed 
to become too full. 

(¢) When boiler operating conditions 


it will 
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result in a high percentage of 
combustibles in the ash. 


Recommendations 


All plant fitted with grit and dust 
arrestors should be fitted with equip- 
ment for measuring regularly the dust 
burden at the outlet from the arrestor. 

The results recorded indicate how 
the dust and grit passing into the 
atmosphere from these plants may be 
many times higher than “ standard.” 

The trials described were carried out 
on industrial boilers. It is equally as 
important that the dust burden should 
be determined at the outlet from other 
industrial plants such as furnaces and 
cement kilns. In many cases measure- 
ments could also be made profitably on 
the flue gases from plant without 
arrestors to assure that they are 
operating satisfactorily and are emit- 
ting only a low quantity of dust and grit. 
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Low load conditions may give rise 
| to smoke and smut emissions from 
) oil-fired boilers. This is consequent 
upon the inherent efficiency of an oil- 
fired boiler and the resulting low 
temperature of the flue gases. It is 
suggested that this problem can be 
overcome by running the burners with 
restricted turn down, and using the 
| boiler as a thermal storage unit. This 
can be done by means of gas tight- 
sealing units at the boiler outlet which 
close as soon as the burners cut out, 
and open again just before the burners 
cut in. The heat is thus sealed in and 
the burners operate at their most 
_ effective rate. 
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HE extension of the Clean Air Act 

may decisively weigh the scales in 

favour of oil-firing, particularly 
where boilers operate near residential 
areas. Although a coal-fired boiler may 
_be cheaper to install and run, clean- 
| liness, the saving of space and of labour, 
are important considerations. The 
prevention of smuts and smoke, how- 
ever, 1s often the deciding factor. 


It is a common experience, however, 
that low-loads with oil-fired boilers are 
often accompanied by smut emission 
and often with smoke and low-tem- 
perature corrosion as well. The smuts, 
| of course, may not appear during the 
actual period of low-load running. They 
will accumulate within the stack during 
this time, to be discharged when the 
steam demand increases and gas flow 
follows suit. 


These problems of smut emission and 
the corrosion of metal ducts or boiler 
‘surfaces have frequently been regarded 
as faults of the burner system. Many 
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PREVENTION OF SMUTS WITH OIL-FIRED 
BOILERS AT LOW-LOADS | 


By 
FF, Squirrell* 


attempts have been made to improve 
or re-design the oil burners, without 
great SUCCESS. 

The faults, however, do not lie in the 
burners at all; in fact, the “‘ faults ’’ do 
not lie anywhere. 

1. Modern Economic boilers operate 
with low exit temperatures (a criterion 
of high efficiency). 

S. Ehese exit temperatures, are 
already low when the rate of burning 
is at its highest, i.e., at full heat input. 

3. Reduce the heat input and the 
temperatures will fall still further—in 
many cases to the point at which 
smoke, smuts and corrosion are pro- 
duced. 

And these circumstances are inherent 
by virtue of the very efficiency of the 
boiler design. 

Gradually, these problems are be- 
coming recognised. One _ suggested 
remedy is to insulate or sheath the 
chimney stack. This only applies, of 
course, to metal stacks. It is only 
effective in maintaining the tempera- 
ture of the gases within the stack itself. 
If the exit temperatures of the boiler 
are low and continue to fall on their 
way to the stack, (e.g., through stand- 
by boilers) sheathing is no solution. It 
cannot raise an already low tempera- 
ture: 

Another method is to design indi- 
vidual stacks for each boiler or to 
divide an existing stack into separate 
ducts. This is a costly business. 

Both these methods seek to maintain 
gas temperatures which have already 
fallen sharply, due to a restricted heat 
input. 

Why not maintain the heat input 
itself at a high rate? 

The obvious way to keep up the exit 
temperatures is to restrict the turning- 
down of the burners. This will also 
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mean that firing will proceed at its most 
effective rate at optimum efficiency. 
But it also follows, of course, that during 
low-load running the burners will cut 
out frequently. At those times, the exit 
temperatures would normally fall still 
more rapidly. The only effective 
answer will be apparent: the boiler 
itself should be used as a _ thermal 
storage unit during these cut-out 
periods. 

A complete thermal storage oil-firing 
system has now been developed. ‘The 
oil burners of any existing boiler can be 
used. The turn-down ratio of the 
burners is deliberately restricted, after 
which they cut out. At once, a gas- 
tight sealing unit, fitted at the boiler 
outlet, begins to close. The boiler is 
isolated completely, with all the heat 
‘* sealed in.”? The lower steam demand 
is drawn from the boiler, used as a 
thermal storage unit. Avoidable heat 
losses are absolutely nil. 

When next the pressure-stat operates, 
the gas-tight sealing units open and the 
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burners cut in, operating throughout 
at an effective rate. 

Exit temperatures are thus kept well 
up above trouble point. When firing 
proceeds, excess air is properly res- 
tricted, (most effective at a high burn- 
ing rate); whenever the burners cut 
out, the boiler is “ sealed off? and no 
air whatever passes to chill the hot 
working surfaces. 

The problem is tackled at its source 
—the heat input is raised. The burners 
are operated only at their effective rate 
and the boiler itself is used as a heat 
accumulator. 

Apart from the prevention of smuts, 
smoke and corrosion, there would be a 
considerable bonus in the form of fuel 
savings. The Thermal Storage System, 
is by far the most effective method of 
meeting low-loads. 

Further particulars of the Metro- 
Flex Thermal Storage System can be 
obtained from The Metropolitan Engi- 
neering. Go:, Ltd., 47. “Whitechapel 
High Street, London E.1. 








NATIONAL COAL BOARD TECHNICAL SERVICE 





Summary 


The N.C.B. Technical Service arose 
largely to meet the competition of and 
the needs of consumers for assistance 
in meeting the Clean Air Act. Its scope 
is to provide up-to-date information 
about coal-burning equipment, the 
availability of suitable qualities of 
coal and the opportunities for using 
it without infringing the Act. The 
country is divided into nine sales 
regions in which are both commercial 
and technical representatives. The 

Service’s work in connection with 
Section 1 of the Act deals with many 
of the causes of emission and thus 
_ assists the Smoke Inspectors, who are 
| left free to deal with more wilful 
offenders. The Service is assisting 
| local authorities and industrialists 
with advice concerning temporary 
"exemptions under Section 1 and per- 
_manent exemptions under Section 11 
} of the Act. The technical staff of the 
service is assisting consumers to 
avoid making a nuisance by emitting 
grit and dust. For pulverized fuel 
firing it is felt that there is a pressing 
need for a dust extractor considerably 
cheaper than the electrostatic pre- 
cipitator. The Technical Service has 
been greatly encouraged by its recep- 
tion and intends to improve as far as 
practicable. 


HIS service, which is available 
free of charge to all industrial and 
semi-domestic consumers, was 
considerably augmented last winter and 
is continually being expanded to meet 
the growing demands on it which have 
arisen mainly through two factors: 
1.31 he meed..to, counter, the imtense 
competition from oil. 
2. The needs of consumers for assis- 
tance in meeting the requirements 


of the Clean Air Act. 


* Chief Fuel Technologist, Marketing 
Department, National Coal Board Head- 
quarters, 


AND THE CLEAN AIR ACT 


| . 
A. Harrison Slade, B.Sc. Tech., FAnst.P.* 


The Government has given official 
recognition to the N.C.B. Technical 
Service in that the Minister of Housing 
and Local Government has circulated 
to local authorites the copy letter to it 
from the Minister of Power wherein he 
calls attention to the N.C.B. Service 
and its purposes which, to quote his 
own words, “* are to provide up-to-date 
information about coal burning equip- 
ment, the availability of suitable 
qualities of coal and the opportunities 
for using it without infringement of the 
Clean Air Act.” 

The Minister’s words put tersely the 
scope of the work which covers the very 
wide field of combustion engineering, 
all of which can be said to have some 
bearing, however indirectly, on the 
Act, whether it is advisory service or 
practical service in assessing plant 
efficiency, demonstrating skilled firing, 
Cv, 


Organization of the Service 


The country is divided into nine 
Sales Regions each having its own team 
of representatives directed -by the 
Regional Sales Manager. These have 
their headquarters in the following 
towns: 

London, Newcastle (both Durham 
and Northern Regions), Mansfield 
Woodhouse, Dudley, Edinburgh, Man- 
chester, Cardiff, Sheffield; Branch 
Offices in Swansea, Lecds, Bristol, 
Prestwick, Glasgow, Cowdenbeath, etc. 

There are both Commercial and 
Technical Representatives, the fermer 
being conversant in all the commercial 
aspects governing supplies and having 
an intimate knowledge of the coals sold 
in their Region. Their routine calls on 
consumers, local authorities, etc., enable 
them to act as the eyes and ears for the 
technical representatives who can plan 
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their preliminary action accordingly. 

All the technical representatives are 
either professionally qualified fuel 
technologists or practical stoker demon- 
strators by virtue of many years 
experience on the firing floor operating 
and maintaining plant to get best 
efficiency out of it. 

Some idea of the contacts made with 
consumers, Public Health Officers and 
plant manufacturers may be gleaned by 
the fact that the various types of repre- 
sentatives have between them this year 
(to June) made some thousands of visits. 

The appraisal of our service work in 
furtherance of the Act cannot be asses- 
sed however merely in quantitative 
terms of visits carried out but must be 
judged qualitatively. In this respect 
there are many signs that its work is 
welcomed and appreciated, not least 
from numerous Public Health Officers 
who have been unstinted in their 
appreciation of the help and relief it 
has afforded them. 


Service Work Specifically 
Related to the Clean Air Act 


Some insight into the work of the 
Service can be conveyed in reference 
to the main Sections and purposes of 
the Act as follows: 


Section 1. Prohibition of Dark 
Smoke Emission 


In addition to the causes of smoke 
which are allowable by the Act as 
defences, we find that much of the 
trouble stems from bad _ operational 
habits or prejudices which are over- 
come by technically and _ tactfully 
competent personal approaches to 
Management or operators. 

Other causes of smoke, such as un- 
suitable fuel, overloading, lack of 
instruments, and poor plant mainte- 
nance can, in general, soon be estab- 
lished and a solution laid on. 

This work obviates many prosecu- 
tions and relieves the smoke inspectors 
who can be left to deal with any 
recalcitrant or wilful offenders. 


Section 2. Temporary Exemptions 
Srom Section 1 


As the time limit for exemption, i.e. 
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July 4th, 1963, gets nearer one can 
expect the number of exemptions 
granted to dwindle. As exemption is 
not a temporary licence to go on 
making smoke due to faulty operations, 
plant or fuel, our service staff has been 
active in advising consumers regarding 
conversion from hand to mechanical 
firing and assisting pro tem with recom- 
mendations and instruction on hand 
firing. 
plants still hand fired there is a tremen- 
dous amount of work to be tackled in 
this field, as our preliminary surveys 
have indicated. 


Section 11. Smoke Control Areas 

Until the Mi*£inister exercised his 
powers under Section 11 (4) the coal 
industry was labouring under a great 
handicap and inevitably lost much 
ground to oil firing, which it is now 
steadily recovering since the Minister’s 
*“ blanket ’? exemption was given for 
mechanical stokers installed after 
December 31st, 1956. This exemption 
put coal and oil firing in the same 
position as regards smoke emission so 
that neither could claim any advan- 
tages over the other. Much misconcep- 
tion, contention and occasional dis- 
crimination against coal firing is being 


encountered, which our technical staff | 


are actively engaged in dispelling, not 
without considerable success. 

On athe one hand. there are locas 
authorities freely recognizing the Mini- 
ster’s order to allow fuels other than 
authorized fuels to be used without 
producing smoke or a_ substantial 
quantity of smoke, while there are 
others intolerant of the latter qualifica- 
tion, which one grants must achieve a 
degree of smoke emission tighter than 
Section 1 allows. 

Where smoke control areas are pro- 
posed, our service staff maintain close 
liaison with Public Health Officers, 
who have been most co-operative in 
checking over with our staff: 

1. The consumers having mechani- 
cally fired plant installed before 
January Ist, 1957, which the 
Public Health Officer considers 
will not qualify for exemption 
unless improved in operation. 


In view of the thousands of | 








2. Consumers hand-firing bitumin- 
ous coal requiring plant conver- 
sion. 

Selection of suitable fuel, demonstra- 
tion of correct firing or plant modifica- 
tion to bring it up to date with latest 
practice invariably effect a cure. 

Public Health Officers have wel- 
comed the many visits arranged by our 
}service men for them to see typical 
{plants which are readily complying 
Wwith the Act. In particular, much 
effective work has been done in 
demonstrating that underfeed stokers 
comply with Smoke Control Area 
}yrequirements when correctly fitted with 
over-fire air jets or modulating air and 
jfuel controls. 


























Section 5. Grit and Dust 
rom Furnaces 


While the Clean Air Act can be said 
j\to deal in general very effectively with 
smoke emission, this cannot yet be 
claimed for grit and dust. 
| The Act does not define grit and dust 
or what are acceptable levels of dis- 
charge nor does it require apparatus to 
(be used to determine the emission of 
)grit and dust or records to be kept of 
jsame. These omissions are under- 
standable and widely held to be wise 
Win view of the complexity of the 
(problem, the lack of authentic data 
available as to the exact nature of 
emission and how these are related to 
arious factors governing the size and 
amount of grit emitted and its dispersal. 
As regards grit sampling apparatus, 
uch work has been done by the 
Central Engineering Establishment of 
ithe National Coal Board and the British 
Coal Utilization Research Association 
in developing apparatus which makes 
the sampling of grit as easy, cheap and 
reliable as industrial plant operations 
idemand. Until such an apparatus is 
standardized and officially approved 
and the Act can be made much more 
specific, our technical staff is doing 
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much for consumers that is expedient 
to avoid grit and dust being a nuisance 
to the consumers themselves or neigh- 
bours, on existing plant without instal- 
ling a grit arrestor, which we find in 
general unnecessary except on a pul- 
verized fuel fired plant. 

Our work in this field has shown that 
in the vast majority of existing boiler 
plants solid emission of any nuisance 
value can be obviated and the intention 
of the Act observed providing the inter- 
pretation of the words “ practicable ” 
and “‘ practicable means ”’ in Section 
5 (1) of the Act, which says of existing 
furnaces ‘* consumers shall use all prac- 
ticable means of minimizing the 
emission of grit and dust ”’ is that given 
in Section 34 (1) of the Act and not as 
inflexible as if the Act had demanded 
virtual elimination regardless. 

As regards pulverized fuel firing in 
particular on new furnaces (for which 
grit arresting plant is obligatory regard- 
less of method of firing) and bearing in 
mind that the Miu£nister’s exemption 
excludes P.F. furnaces, we feel there is 
a pressing need for dust extraction 
plant, whether of the electrostatic or 
other type, considerably cheaper in 
capital cost than the electrostatic ones 
available today and efficient enough to 
enable the inherent advantages of 
pulverized fuel to be more widely 
enjoyed by general industry instead of 
it languishing as is the case today. 

The Technical Sales Service of the 
National Coal Board although institu- 
ted on any sizeable scale so recently has 
been generally encouraged in its work 
by the way it has been welcomed by 
consumers, Public Health Officers, 
plant manufacturers and all bodies 
concerned with the efficient use of fuel 
and the implementation of the Clean 
Air Act. The Service will not stand still 
as the demands on it are growing apace 
and can only be met by continuing to 
improve and expand the Service as far 
as practicable. 


MEASUREMENT OF DUST EMISSION 
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Summary 

New processes of iron and steel- 
making have created new dust emis- 
sion problems. The monitoring of 
these emissions is necessary for the 
design of fine fume cleaners and the 
paper describes work carried out by 
United Steel Companies. Concentra- 
tions of dust have been estimated by 
means of optical density measure- 
ments, using a smoke density meter, 
and the results are presented graphi- 
cally on what is called an obscuro- 
gram. 


Introduction 


VE to improved efficiency and in 

particular to improved fuel 

economy, air pollution due to the 
combustion of fuel in the iron and steel 
industry, is a comparatively minor 
problem today. 

New processes of iron and _steel- 
making have, however, created new 
problems. These arise principally from 
the use of oxygen, for example, in the 
desiliconizing of pig iron, in oxygen 
blown steelmaking processes—such as 
open hearth and electric arc, and for 
the deseaming of ingots. These pro- 
cesses yield large volumes of fine fume 
or dust, mainly iron oxide, which, 
because of its sub-micron size, is far 
more difficult to deal with than smoke 
from the combustion of fuel. 

Depending on the concentration, the 
effluent velocity and local atmospheric 
conditions, this fume emerges from 
plant stacks as a brown or deep red 
plume. The obscuration of light by a 
cloud of fine fume is much greater than 
that for a similar mass of coarse dust, 
and this frequently gives an exaggerated 
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impression of the mass of efluenti 
material. ‘The appearance of the chim-- 
ney plume and the weight of dustf 
discharged are not directly related. The? 
finer the dust for a given concentration, , 
the denser is the appearance of the? 
plume, because the equivalent surface 
presented to light transmission is muchi 
greater. Table 1, below, shows the? 
equivalent projected area when a one: 
cm. radius sphere is sub-divided into) 
spherical particles of decreasing radius. . 






TABLE 1 


Effect of Particle Sub-Division on Total 
Projected Area. 





Particle Total Number 
Radius — Projected of 
cm Area—cm?| Particles 
1°O 7 I 
orl 107 TO° 
oO-O1 1027 lo” 
0001 10°77 TO" 
O OOO! 1047 Ose 
O0:O000I 1057 vor? 





Steelmaking processes, particularly” 
converters, have been the cause of fume? 
since their invention, but only in recent 
years has the problem been of serious3) 
concern. Increased total steel produc-+ 
tion in new plant and by _ harder® 
driving of open hearth furnaces,, 
mainly using oxygen, has caused the* 
rapid increase in fume emission. Iron} 
oxide fume is not toxic and therefore* 
not a menace to general health. When) 
properly dispersed from high stacks} 
there is no appreciable loss of sunlight, , 
but the local visual nuisance is con-+ 
siderable and eventual deposition, even 
though widely dispersed, is undesirable. . 

To eliminate the visual effect and| | 


achieve a “‘ clean” stack means that 
the effluent concentration must be 
educed to about 0-05 grains/ft.2—a 
ilegree of cleanliness which it is only 
possible to achieve with a few types of 
highly efficient separators. 

Without exception these fine fume 
tleaners are very expensive and it is 
therefore imperative that the _ best 
Pquipment be chosen for any given 
plant. In order to determine design 
factors for installations, it ‘s necessary 
io measure the existing dust emission, 
as volume flow and temperature, and 
to know the properties—particularly 
ihe mean size, of the dust produced. 

It is with measurement and monitor- 
Ing of dust concentration and _ total 
tmission that this paper is concerned. 


easurement of Dust Emission 


The Clean Air Act defines dark 
iimoke by its appearance at _ the 
Faimney, but it does. not--define 
olerable weight emission levels. For 
slant design, however, concentration, 
oading and size range are the main 
: ) esign factors and these may well be very 
ifferent for a given optical appearance, 
particularly in the case of the main 
ron and steel pollutant, iron oxide of 
arious size distributions. 
The standard method of determining 
oncentration of suspended matter in 
as is to pass a measured volume of the 
fas through a filter, the deposit in 
Vhich is weighed. This is the basic 

ethod used by the United Steel Com- 
anies; the techniques and equipment 
have been developed from standard 
practices used _ elsewhere.2  Unfor- 

nately this gravi-metric method is a 
batch process and cannot give a con- 
inuous record. Furthermore, the 
echnique is not simple, takes an 
tppreciable time, and cannot there- 
ore be used for routine measurement. 
it is desirable then, that a method be 
ound, suitable for continuous everyday 
jase. 

In boiler-house practice the problem 
has been solved with the use of com- 
Inercial instruments which measure the 
iptical density of the flue gases.* It 
as shown by the Fuel Research 


Station that for certain boilers the 
optical density of the flue gases can be 
related to the concentration of sus- 
pended matter. The same relationship 
cannot be expected to apply to steel- 
making furnaces because of the dif- 
ference in mean particle size of the 
solid material. If a similar relationship 
could be established, however, it 
would provide a simple working method 
for indicating and recording of fume 
and fine dust loadings in the waste gas 
from steel plant. 

A number of experiments has been 
carried out by the United Steel Com- ~ 
panies Research & Development De- 
partment to measure the dust emission 
and optical density of flue gases from 
open hearth and electric arc furnaces. 
It has been shown that a relationship 
between the two parameters exists. 
The first experiments were made on a 
large tilting open hearth furnace 
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working with normal hot metal prac- 
tice and without oxygen injection in 
the bath. ‘The sampling site was 50-feet 
up the 170-feet stack, which was pro- 
vided with a sampling point built to 
British Standards Specification No. 893. 
All solids passing the sampling section 
emerged to the atmosphere. 


The first phase consisted of monitor- 
ing, with a smoke density meter, 
changes in emission level with different 
operations and stages in the open hearth 
process. These results were presented 
on what is now called an obscuragram. 
This presents the variation of percen- 
tage obscuration in relation to time and 
melt phase, and a section of a typical 
diagram is shown in Figure 1. 


The high obscuration figures appear- 
ing on Figure 1 result from working on 
this wide chimney. The large distance 
between light source and photo-cell 
leads to considerable obscuration with 
relatively low dust loading. ‘To a ground 
observer, the stack: appeared almost 
clear when 30 per cent. obscuration 
was indicated. 


It was possible with experience 
roughly to relate smoke density with 
furnace practice and bath conditions 
and this made it possible to choose 
times for gravimetric measurements 
when obscuration conditions were 
likely to remain steady during the 
sampling period. A standardised iso- 
kinetic technique was used to obtain 
all the samples. 


Results 


The relationship between percentage 
obscuration and dust content of the 
gases from the open hearth is shown in 
Figure 2, line A-B. It will be noticed 
that the line is curved and it will be 
evident also that the results are a 
function of the optical geometry and 
stack conditions at the sampling point. 


In order to obtain a more useful 
criterion, the chimney diameter and 
gas temperature have been eliminated 
and the results replotted in Figure 3 as 
optical density per foot at o°C. (D) 
versus dust loading per cu. ft. of gas at 


NTP. 
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I incident 
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for 1 foot thickness. | 
I emergent 

Figure 3, line A-B shows the optical |, 
density to be approximately propor- | 
tional to dust loading, and statistical | 
analysis shows the line to be highly | 
significant. Individual results have not | 
been plotted, but lie within the band | 
shown. It is possible that scatter was | 
caused by differences in particle size | 
distribution with different phases of the 
melt. At the time these experiments | 
were made, no suitable technique was | 
available for particle size estimation. 
A second series of experiments on the | 
same furnace some months after the | 
first, confirmed the line A-B. The work 
was extended by a further series on a 
small electric arc furnace. Oxygen was | 
used in this furnace for refining and was | 
blown into the metal bath for short | 
periods until the required carbon level | 
was obtained. 
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FIG: 3: OPTICAL DENSITY AND DUST CONCENTRATION. 


Obscuragrams were plotted as with 
the open hearth furnace and in the 
lsame way it was found possible to 


choose appropriate sampling periods G.. 2 
with reasonably stable conditions. Part es: Re Sane, & . r 
of an obscuragram for this furnace is Cbs a eke es 
'shown in Figure 4; it shows the period Sse Ores esa 2 
during oxygen blowing when very high Ht Soh z A 
fuming rates occur. - 8 ‘eens 
N 

The relationship between fume emis- a $ | : ae 
sion and obscuration is given by line Z Tes. & 


C-D in Figure 2 and fume emission 
versus optical density by line C-D in 
Figure: 3. The difference in slope 
between lines A-B and C-D on Figure 3 
jis probably due to different size dis- 
| tributions of the dust emitted from the 
| two furnaces. 


A method has been developed enab- 
ling electron micrographs of the collec- 
ted dust to be made so that an estima- es 
tion of size distribution is obtainable. 
Micrographs of samples taken during 
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the three stages of the electric arc 
. / 
process—melting down, oxygen blow- ou ‘ 
. ° . . 2 06 2-4 
ing and refining—are shown in Figure Cd 
5. These show that there is a difference CHARGE TO TAP TIME - MINS. 


in particle size distribution; emission 


| during melting and refining being OBSCURAGRAM FOR ELECTRIC ARC FURNACE 


coarser than that during oxygen blow- DURING OXYGEN BLOWING 
jing. Subsequent analysis of the line 
| C-D, Figure 3, shows slightly different FIG. 4. 
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Oxygen Blowing 


Fig. 5. Samples of dust collected in the Extrac- 
tion Duct of the Electric Are Furnace (Mag: 
X 7.500) 


best fit lines for the appropriate results. 
These are indicated in the figure. The 
relationships are consistent with the 
particle sizes shown in. Figure. 5, 1.¢2 
larger particles during melting and 
refining give a lower optical density per 
unit mass than does the fine fume 
emitted during oxygen blowing. 


Conclusion 


From these experiments it is clear 
that for normal practice with either 
the electric arc or open hearth furnace 
it is possible to estimate the dust 
concentration in the waste gas from 
measurements of optical obscuration. 
Relationships for the two furnaces 
examined were similar. The slight 
difference in the slopes of the lines A-B 
and C-D may be explained in terms of 
different size distributions from the two 
processes, and it is likely that similar 
differences would be found among 
individual open hearth or electric 
plants. Further work of this nature is 
in progress and laboratory experiments 
have been planned to examine the 
specific effect of particle size distribu- 
tion on optical density. 
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Discussion 


G. Nonhebel, (Individual Member), 
said that he had been asked to act as 
rapporteur on the research papers as well 
as to open the discussion. He proposed to 
discuss the valuable research papers in 
Group 1 and also the last paper in Group 3 
which was really a research report. 

Mr. Meade had provided data on the 
number of days in the year when the 
atmospheric conditions were such that fog 
and smog might develop. It is important 
to note that the tables give the maximum 
number of days in the year but it by no 
means followed that fog would necessarily 
develop. There are also a few other 
conditions when meteorological conditions 
could give fogs lasting only, however, 
about eight hours and this period was so 
short that dangerous smog would not then 
be developed. Mr. Nonhebel also com- 
mented that the Meteorological Office has 
been giving workers on atmospheric 
pollution much more meteorological data 
of value since the Beaver Committee was 
appointed. 

Mr. Jarvis’ paper gave a statement of 
the measurements around power stations 
that are being made by the electricity 
industry. In Mr. Nonhebel’s view, lead 
peroxide meters were not suitable for 
measurements of SO, in terms of its effect 
upon health. Many more volumetric 
measurements were required for periods as 
short as 15 minutes. A_ suitable but 
expensive instrument for such measure- 
ments had now been developed by 
Cummings and Redfearn and he (Mr. 
Nonhebel) suggested that the D.S.I.R. 
should make some _ special studies of 
volumetric SO, concentrations in smoke 
controlled areas and around groups of 
industrial chimneys during meteorological 
conditions when it would be expected that 
ground-level concentrations of SO, would 
be high. 

Mr. Nonhebel said that he could not 
comment on the measurement and 
analysis techniques for benzpyrene des- 
cribed in a paper by Mr. Howe, but he had 
found the last part of the paper most 
interesting. Measurements had been made 
which indicated that the amount of solids 
in the flue gases from a water-tube boiler 
burning 3,000 sec. oil amounted to 14 tons 
solid per 1,000 tons fuel burnt or about 
1 grain/ft.? flue gas. These solids were not 
innocuous dust but consisted of particles, 
some of which aggregated to smuts. 
Similarly, there were 1:8 tons per 1,000 
tons heavy fuel of gaseous condensible 
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‘oil’ in the flue gases. Partly-burnt oil 
was responsible for the smell from some 
oil-burning installations. The measure- 
ments made by Mr. Howe were presumably 
made by well-operated clean plant and no 
doubt the figures quoted would be 
increased substantially when the burners 
became dirty and partly choked as they 
inevitably did in operation. Mr. Nonhebel 
said this was the first paper he had seen 
which gave such quantitative information 
and he hoped that more measurements 
would be made under varying commercial 
conditions. The deduction that he made 
from the paper was that there was scope 
for improving burner performance so that 
there was absolutely complete combustion, 
as was achieved in the odourless paraffin 
domestic heater. 

Mr. Nonhebel then turned to a discus- 
sion of the sixth paper by Dr. Craxford on 
the accuracy of the measurement of air 
pollution. He had found the information 
in it most disturbing. It was most 
important to distinguish between the 
precision of measurement which meant its 
reproducibility, and its accuracy which 
meant that it gave the true value of the 
measurement with no bias. He thought 
that the variability of the figures for 
deposits soluble in water was because of 
the variable solubility of fine ash in rain 
water. 

Mr. Nonhebel criticized the use of 
stains for measuring smoke. The method 
was excellent when practically all the 
suspended matter in towns came from 
badly operated industrial and domestic 
coal fires, but today there were numerous 
furnaces such as power stations and 
cement works which discharged a pale 
buff coloured dust quite free from soot 
and tar. He favoured development by the 
D.S.1I.R. of apparatus for measuring the 
solid content of air in terms of weight and 
means for examination of the sizes of the 
particles in the atmosphere. He thought it 
was a waste of time continuing with further 
investigations of the smoke stain method. 
He had already given his views on SO, 
measurements in his discussion of Mr. 
Jarvis’ paper. 

Mr. Williams’s paper was most important 
in that it showed that ventilation of the air 
in our towns came from above as well as 
from the sides and consequently it was 
wrong to oppose a smoke-controlled area 
on the grounds that it would not be 
effective because the wind would blow in 
smoke from a surrounding neighbourhood. 


Nevertheless, the minimum size of area 
should be larger than half a mile in 
diameter. 

Mr. Williams’s valuable paper was 
subject to the criticism that it assumed 
that gauges were uniformly distributed 
round the town for which measurements 
were reported. Unfortunately it was too 
expensive to install gauges so as to give a 
statistically accurate picture of atmospheric 
deposits in a town and many of the sites 
for gauges were chosen to give what 
readings indicated to be dirty spots. 

Mr. Nonhebel said that the painstaking 
analysis of trends in pollution given by 
Carroll and others was not completely 
convincing though he confirmed from his 
own personal observation that Central 
London was now cleaner than towns on 
its periphery. He also confirmed that 
Central London was now far freer from 
smoke than its suburbs. He suggested that 
a comprehensive series of measurements 
should be made with deposit gauges and 
volumetric SO, gauges in the large 
smokeless zones of Nottingham, Bradford 
and City of London. 

In conclusion, Mr. Nonhebel said he 
would like to repeat that SO, measure- 
ments should not be considered alone but 
always in conjunction with smoke measure- 
ments, since there was plenty of evidence 
to show that, in the absence of smoke, 
quite high concentrations of SO, could be 
tolerated by human _ beings without 
difficulty; much lower concentrations of 
SO, damaged vegetation, and SO, was 
responsible for the corrosive nature of the 
atmosphere of towns resulting in the decay 
of buildings. 

Mr. Nonhebel said he thought the last 
paper of Group 3—Industrial Reports—by 
Messrs. Christie and others on measure- 
ment of dust emission from steelmaking 
furnaces should also be considered as a 
research report and in this connection he 
asked that Mr. W. F. Carey should report 
on some of the studies he was making. 

W. F. Carey said he found that he had 
a common cause with the writers of the 
paper, “‘ Measurement of Dust Emission 
from Steelmaking Furnaces ”’ because they 
were all interested in treating effluents so 
as to avoid nuisance without incurring 
unreasonable expense. They rightly con- 
sidered that there were two sorts of 
nuisance: 


(a) That due to deposits on the ground. 
(b) Obscuration on the sky. 


On pp. 71-2 they stated that “ To 
eliminate the visual effect and achieve a 
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clean stack meant that the effluent 
concentration must be reduced to about 
0:05 g./M3.” 

He wished to commeni as follows: 

The values for projected area in Table I 
of the paper meant that the projected area 
of 1 cm® of solids divided into 1 micron 
particles is 1-5 M? or 0-75 M? for 2 microns. 
Thus the obscuration when viewing 1 ft.? 
of gas containing 0:05 grains of 1 micron 
particles was 1°31 per cent. In the same 
way the mean sizes which corresponded to 
Curves B and D on Fig. 3 were 1-4 and 
1°75 micron; these values did not seem to 
conflict seriously with the micrographs. 
Thus it appeared that the mean size of the 
chimney effluent was about 1-6 micron; if 
the diameter of the stack was taken as 
15 ft. the 1 per cent. obscuration of the 
exit = 15 (X 8/46 ==, 12° per icemt.“atarts 
diametral section. 

Mr. Carey went on to say that he had 
carried out experiments with images of 
plumes made by suitably spaced brown 
dots on paper sheets: these showed that 
plumes which obscured less than about 
10 per cent. of the light were difficult to 
detect. That afforded rough agreement 
with the results reported in the paper. 

However, he suggested that it was 
illogical to specify nuisance in terms of 
some fixed dust concentration at the stack 
exit such as 0:05 g./M® also it might prove 
to be very expensive to do so. 

It might be reflected that the fine dust 
in a smoke plume was not removed when 
the plume vanished, but drifted across the 
countryside in the wind until it was blown 
out to sea. During this process the dust 
was continually diluted by the atmospheric 
eddies; the plume would vanish when it 
became so diluted that the eye could not 
perceive the contrast between the plume 
and its background: as a corollary plumes 
would be found especially conspicuous on 
the rare occasions when they were viewed 
longitudinally and much more persistent 
in low winds than in high. It was easy to 
reduce the length of the plume formed in 
low winds by arranging to discharge the 
flue gases so that they became diluted with 
air. Such premixing was _ particularly 
effective with hot flue gases which even in 
unfavourable inversions would be diluted 
by at least 100 volumes of air before their 
buoyancy was destroyed. The following 
sequence of treatments might therefore 
offer advantages: 


(a) Grit catchers to remove particles 
greater than 30 microns so as to 
avoid deposits in the neighbourhood. 

(b) Precipitators to remove two-thirds 











of the fines less than 30 microns (if 
necessary). 

(c) A stack discharge arranged to 
dilute the plume so that the surface 
of the dust would occupy less than 
10 per cent. of its area. 


To strive for an invisible exit near the 
mouth of the stack might be a waste of 
effort on occasions when the public 
interest could be served equally by making 
arrangements to discharge the gases so 
that they were diluted sufficiently to 
disappear. The principal uncertainty to 
be encountered when adopting such a 
scheme would lie in estimating the value of 
the vanishing obscuration. Field tesis with 
light obscuration meters seemed to be an 
admirable supplement to paper patterns 
for exploring this important question; it 
was to be hoped that the writers would be 
able to report further results in due course. 

R. E. Waller, (Medical Research 
Council), enquired whether Miss Carroll 
and her colleagues could add any 
information regarding the concentration 
of smoke and sulphur dioxide during the 
period 1959-60. He said that he was 
particularly interested in the trend of 
these pollutants in the London area, and 
whilst he could confirm the observations 
regarding a continuous decline in smoke 
concentrations he considered that the rise 
in SO, during 1958-9 might have reflected 
no more than a random variation in 
weather conditions. Mr. Meade, in his 
paper, had mentioned that the winter of 
1958-9 had given rise to many periods of 
widespread “‘ smog’ and this may have 
been sufficient to have increased the mean 
annual concentration of each pollutant 
above the normal level. In this case, the 
results might suggest an even steeper fall in 
smoke concentration with the concentra- 
tion of sulphur dioxide remaining reason- 
ably constant. 

P. Draper, (Shell Mex and B.P. Ltd.), 
referring to the paper by Carroll, Craxford, 
Newell and Weatherley, said that he 
considered it an interesting paper of 
statistics which showed quite clearly some 
trends over a seven-year period of review. 
He thought the comparison of calculated 
and measured emission of smoke and 
sulphur dioxide were particularly interest- 
ing provided one remembered that the 
calculated sulphur oxide figures were a 
measure of how much fuel had been 
consumed while those for smoke showed 
how incompletely it had been burned. 
Complete combustion would give zero 
smoke. 

Beyond that Mr. Draper confessed to 


being very disturbed at some of the 
conclusions drawn by the authors par- 
ticularly the statement “emission of 
sulphur dioxide from the large coal- 
burning plant and from domestic heating 
have been decreasing sharply but the good 
effect of this at ground level has been more 
than outweighed by the increased emission 
from industrial oil burning plant. Al- 
though, in the last five years the total 
emission has decreased, the ground level 
pollution has increased. This alone is 
proof that the dispersion from the chimneys 
of the new oil burning plant is inadequate.” 
His own calculations showed that although 
the figures in Table 1 indicated that on a 
tonnage basis the fuel consumption in 
Great Britain had fallen from 1953 to 1959 
by about 2 per cent. this was due only to 
the higher heat content and efficiency of 
usage of oil as compared with the solid 
fuels, thus if the oil tonnage were converted 
to the equivalent weight of coal then it was 
found that the fuel consumed had in fact 
increased by about 3 per cent. He found 
that this was accompanied by a calculated 
increase in sulphur dioxide emission of 
about 2 per cent. and this figure was also 
quite close to the Department of Scientific 
and Industrial Research measured ground 
level increase. 

Thus Mr. Draper found that the 
conversion to oil far from being responsible 
for an increased overall rate of emission of 
sulphur oxides had in fact achieved a 
noticeable if slight reduction of rate. 
Furthermore this finding would be 
expected on a theoretical basis. 

Mr. Draper hoped the authors would 
forgive him for objecting to the rather 
emphatic but unrealistic conclusions which 
he thought detracted from an otherwise 
excellent paper. 

Dr. Albert Parker, (Royal Society of 
Health), expressed his appreciation of the 
useful and excellent work of his former 
colleagues of the Fuel Research Station 
(now of the Warren Spring Laboratory) in 
studying over a number of years the 
records of the quantities of the fuels used 
for different purposes, and the results of 
measurements of air pollution by smoke 
and sulphur dioxide in Great Britain and 
in the London area. He had also read 
with much interest the useful paper on the 
accuracy of the instruments normally used 
for measuring pollution. 

He doubted, however, whether it was 
justifiable to draw from the available data 
some of the conclusions in the paper by 
Miss Carroll, Dr. Craxford, Dr. Newell, 
and Mrs. Weatherley on ‘‘ Trends in the 
Pollution of the Air of Great Britain by 
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Smoke and Sulphur Dioxide, 1952-9.” 
He referred particularly to the conclusions 
drawn from the estimates of the quantities 
of sulphur dioxide emitted in the London 
area, combined with the _ results of 
measurements in that area of the concen- 
trations of sulphur dioxide in the air near 
ground level. 

The estimates of the quantities of 
sulphur dioxide emitted in the London 
area had been based on the average 
sulphur content of coal and of two types of 
oil for the whole country. The sulphur 
content of British coals varied widely from 
less than 1 per cent. to more than 3 per 
cent. and the overall average for the coals 
burned in the London area may or may 
not differ appreciably from the national 
average; the data were not available to 
settle this point. In addition, there were 
no data for the quantity of coal consumed 
by works in the London area each burning 
less than 1,000 tons of coal a year. 

In determining the concentration of 
sulphur dioxide in the air, the results from 
the lead peroxide instrument, which were 
ordinarily expressed in milligrammes of 
sulphur trioxide per 100 sq. cm. of lead 
peroxide per day, had been converted to 
microgrammes of sulphur dioxide per 
cubic metre of air by multiplication by the 
factor 111°5. In the experiments described 
in the paper by Dr. Craxford, Dr. Wilkins 
and Mr. Slimming, it had been found that 
the factor for the yearly means for several 
lead peroxide instruments ranged from 63 
to 172, with an overall average of 112. It 
may be that this overall average varied 
from one group of instruments to another 
and from year to year, owing to differences 
in local meteorological and other condi- 
tions. 

It was doubtful, with so many variables 
not precisely known, and the limitations of 
the estimates of emissions and of the 
methods of measurement of pollution, 
whether the average results for any one 
year could be relied upon to be nearer than 
about 10 per cent. to the true value. Yet 
the conclusions from the data for emissions 
and concentrations of sulphur dioxide in 
the air of the London area seemed to have 
been drawn mainly from differences from 
year to year of no more than 10 per cent. 

Apart from the doubt he had expressed 
about the justification for some of the 
conclusions, he (Dr. Parker) considered 
that the papers from the Warren Spring 
Laboratory described an enormous amount 
of useful and interesting work, which 
should be continued and intensified. 

E. W. Wignall, (Secretary, Coal 
Utilisation Council), referring to Mr. 


Baxendale’s paper on the modification of 
side oven ranges by means of conversion 
units, drew attention to the availability of 
such units from a number of manufac- 
turers. He suggested that those supplied 
by the original makers of the ranges to be 
converted might be more effective than 
those intended for a variety of ranges, of 
various dimensions. He added that some 
old ranges, with wide brick-built flues, 
might cook quite satisfactorily on coal, but 
not be capable of being successfully 
converted for using coke. In such cases, 
householders who wished to continue to 
cook by solid fuel ought to be allowed a 
grant on a complete modern combination 
grate—which might well cost Jess than 
converting the range into an open fire and 
adding an independent gas or electric 
cooker. 

Councillor Ginty, (Eston), began by 
saying that he represented a Teesside 
Urban District Council, which was a 
“black area,’ because of the industrial 
and domestic smoke nuisance, consequently 
he was not concerned with the pollution 
which occurred about the threshold of 
discernity, but about the problem of gross 
pollution. How could they hope to 
convert the people to a clean air campaign, 
and conscience when the iron and steel 
processes belched their filth over the 
township. On this issue he would like to 
make a plea for better communications 
between the Alkali Works Inspector, and 
the Public Health Inspector. ‘They had a 
limited amount of co-operation, but he 
would like to see a more _ business-like 
understanding officially. Councillor Ginty 
went on to say that he had read the 
opening paragraph of the paper by 
Messrs. Christie, Pengelly, and Gray and 
that statement might be true, but the 
waste gases from coke ovens, blast furnaces, 
and steel plants, and the effluvia emitted 
by ore sintering plants was far from 
reasonable or practicable within — the 
meaning of the operative clauses. With 
the inception of ‘Tonnage Oxygen process 
he shuddered to think of the pollution that 
would ensue. Prevention now was urgent, 
indeed crucial. Finally, he would like to 
add that the iron. and steel industry 
provided the bread and butter for many 
families on Teesside. He wanted to see it 
progress and develop but the people of 
Teesside did not want bread, butter and 
grit. . 

G. H. Cooper, (Chief Public Health 
Inspector, Ashton-under-Lyne) said that 
as a Public Health Inspector and Hon. 
Technical Officer to twenty-five local 
authorities co-operating in the investiga- 
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tion of atmospheric pollution, he was 
particularly interested in the paper 
prepared by Drs. Craxford, Slimming and 
Wilkins with particular reference to the 
volumetric analysis method of measuring 
atmospheric pollution, and he wanted to 
know whether in the opinion of the 
authors greater significance could be 
attached to results from this instrument if 
meteorological data was more carefully 
recorded nationally in accordance with a 
standard form of procedure. He also 
wanted to know whether they would 
recommend as a regular practice the use of 
a 1 in. filter on the volumetric instrument 
during the summer period from April to 
September and the use of the 2 in. filter 
during the winter period. Finally he asked 
whether any further information was 
available on a more suitable filter medium 
than the Whatman No. 1 filter paper. 

A. C. Hazel, (Hurseal Ltd.), suggested 
that the annual Clean Air Conferences 
were becoming too scientific. It was 
seldom possible to get several scientists 
each representing a different fuel, to agree 
on anything which might be detrimental 
to the fuel they so ably represented. 
Obviously, the technical problems associa- 
ted with clean air required discussion, but 
if this had to be at the Annual Conference 
could it not be on the last day thus 
enabling those delegates who were more 
concerned with the promotion of clean air 
than deciding what constitutes smoke— 


they already knew—to return from 
whence they came. 
Aly fuels: provided )«comfort;’ ‘some 


created a nuisance in so doing, some 
provided comfort without discomfort and 
thé mivirtues» sof: these; fuels. should ibe 
emphasized by the Society. Surely the 
real job of the Society was emphasizing 
and publicizing the virtues of clean air and 
the fuels that reduced atmospheric pollu- 
tion. What was needed at these conferen- 
ces was the provision of more information 
to local authorities on the advantages of 
clean methods of heating as_ regards 
comfort, equipment and fuel, persuading 
the public to fight nuisances of all kinds 
whether it be petrol fumes, smoke or dirt, 
and the continuous promotion of publicity 
of all kinds to achieve their rightful ends— 
clean air. 

Miss Dorothy Boyd, (Individual 
Member), said she was_ particularly 
interested in the report on British Standard 
Coke. Whilst she welcomed a British 
Standard for coke, she deplored the 
variety of names used to market it. 
Whilst appreciating the scientists’ need for 
recognizing the process by which a fuel 


was produced, it must be remembered 
that the method of production was not of 
interest to the average domestic consumer, 
whose yard stick was: ‘‘ How will the stuff 
burn in my grate and what will it cost? ”’ 

It was interesting to note that the Peech 
Committee suggested that British Standard 
coke should not be supplied for use on 
old-fashioned grates. 

Some smokeless fuels were advertised as 
being suitable for use on the old-fashioned 
grate, this was misleading, as they could 
not be so used with economy. 

The final simple need was to convince 
the domestic consumer that solid smoke- 
less fuels burned in the right appliance 
properly fitted were an economy in every 
way. When this fundamental fact was 
generally accepted the co-operation of the 
domestic consumer in implementing the 
Clean Air Act would be forthcoming. 

J. W. Batey, (Sheffield and District 
Clean Air Committee), drew attention to 
the paper by Cooke and Eaton and said 
that if the industry would not take 
stronger action to supply coke to specifica- 
tion the position might arise when the 
Government would enforce a standard. A 
quality fuel was essential to the success of 
the smoke control areas, and a quality 
price was being paid for the fuel. 

Mr. Batey also drew attention to the 
fact that it was still possible to buy an 
approved appliance out of the recommen- 
ded list of solid fuel appliances and obtain 
a firegrate with 4 in. bar spaces. This 
matter should be put right as soon as 
possible. 

Also he drew attention to the position 
that the Ministry will not allow more than 
five or six pounds as being the maximum 
price for a solid fuel approved type of 
appliance. A more efficient and much 
more expensive type ought to be available 
to people who have the good sense to want 
a better and more efficient article. They 
must not flood the country with less 
efficient appliances. 


Authors’ Replies 


W. D. Jarvis and D. S. Wilson, 
replying to Mr. Nonhebel’s comments on 
their paper, wished to point out that the 
lead peroxide instrument was developed by 
D.S.I.R. to measure the activity of SO, in 
air and to assess its possible effect on 
materials used in building construction. 
The instrument, being exposed for a month 
at a time, gives an arbitrary measure of the 
average SO, concentration in the vicinity. 
High concentrations of SO, which may 
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occur only for short periods of time, and 
which may be harmful to health, are 
included in the average concentration 
observed. For this reason alone the lead 
peroxide instrument does not provide a 
satisfactory measure of SO, in terms of its 
effect on health. 

The apparatus developed by Cummings 
and Redfearn at Central Electricity 
Research Laboratory was __ specifically 
designed to measure short term concentra- 
tion of SO, in air. Using this apparatus 
the Board have carried out surveys around 
several power stations to measure the 
maximum concentration of SO, at ground 
level, and to relate the distance downwind 
at which the maximum concentration 
occurs with chimney height. 

E. L. Howe, replying, said that until 
recently little data were available on 
stack emissions from oil fired plant 
particularly with regard to the quantity of 
solids emitted and their character, e.g. 
most tables when referring to oil firing 
quoted terms like “ small,” “‘ negligible,” or 
even simply present a —. The main 
object of their work was to fill in this 
apparent gap in their knowledge of factors 
affecting air pollution,-not only for solid 
emission, but also for other exhaust 
constituent from oil fired plant. The 
particular work on 3:4 benzpyrene, with 
which this paper was concerned, was only 
a small part of their overall programme. 

In connection with Mr. Nonhebel’s 
comments on the solid emission from a 
water tube boiler, burning 3,000 seconds 
fuel oil, Mr. Howe said he would like to 
correct any impression he may _ have 
created that 14 tons of solids emitted per 
1,000 tons of fuel burnt was a high figure 
in comparison with other sources of 
pollution. This quantity was equivalent to 
0°04 grains per ft.8 of flue gases at N.T.P., not 
1°O grains per ft.? of flue gas as suggested. 
Concentrations of such low order could 
only be achieved on solid fuel appliances 
by the installation and efficient operation 
of grit arresting and dust precipitation 
plant. Furthermore, the particle size of 
solids from oil fired plant was extremely 
small; generally 90 per cent. by weight was 
less than 20 microns in diameter. Thus, 
the solids from oil firing were easily 
dispersed and did not fall locally. 
Agglomeration of solid particles to form 
smuts would only take place if low 
temperature regions existed in the exhaust 
system where sulphuric acid condensed to 
act as a catcher for solids. Smut formation 
was a special problem and could be 
eliminated in most circumstances by 
correct exhaust system design. In the case 


of steel chimneys the problem had been 
eliminated on many installations by fitting 
suitable lagging or aluminium shielding. 

He would also like to correct any 
impression that their tests were made under 
special operating conditions with clean 
plant. The work was conducted during 
normal operation of the appliances when 
fulfilling the duties for which they were 
installed. 

The figure of 1°8 tons of condensible 
** oil’? in the flue gases per 1,000 tons of 
heavy fuel oil burnt, quoted for the water 
tube boiler by Mr. Nonhebel was incorrect. 
Table 4 of his paper showed that the 
figure quoted should have been 0°35 tons 
of condensible “ oil”? per 1,000 tons of 
heavy fuel oil. Referring to Mr. Nonhebel’s 
point concerning unburnt “‘ oil,’’ he would 
like to point out that the sampling 
conditions for 3:4 benzpyrene were 
extremely severe in that the temperature of 
the sampled gases was reduced to —65°C. 
in the freeze-out trains. This means that 
the term “oil” covered all unburnt 
hydrocarbons condensing at temperatures 
down to —65°C. The majority of the 
materials collected would undoubtedly be 
in the vapour phase at normal atmospheric 
conditions. He would like to ask Mr. 
Nonhebel, ‘“‘ Have samples been taken 
from the exhausts of coal fired plant under 
such stringent sampling conditions? ” He 
felt quite confident that if the equipment 
described in his paper were used on coal 
fired appliances, either industrial or 
domestic, unburnt condensible materials 
would be detected. In particular he would 
expect the quantities from open fire flue 
gases to be very high. 

He would like to make it clear that it 
was never intended in this paper to make 
comparisons with other types of fuel. 
However, since solid fuels had been 
mentioned in discussion the following 
figures were perhaps of interest: 

(a) Solid Emission 

1. The estimated average solid emission 
from coal firing in Great Britain was of the 
order of 0-8 per cent. by weight of fuel 
burnt. 

2. Solid emission from coal fires could 
be as high as 2-9 per cent. by weight of fuel 
burnt. 

3. With reasonable operating conditions 
oil fired appliances should not emit more 
than 0-2 per cent. by weight of fuel burnt 
as solids. 

(b) 3:4 Benzpyrene 

1. In soot from coal firing concentra- 
tions of 3:4 benzpyrene as high as 1,000 
veg/gram had been detected. 

2. In solids from oil firing concentra- 
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tions of 3-4 benzpyrene were likely to be 
less than 1 #g/gram. 

F. P. Williams, in reply to Mr. 
Nonhebel’s comments, said that, although 
he agreed that many of the gauges had 
possibly been sited in what were thought 
to be dirty spots, most local authorities 
would probably consider the dirty spots to 
be in areas of industrial activity. Thus, 
any bias in the selection of sites would be 
expected to be towards industrial smoke 
and this made the relationship between 
smoke pollution and domestic coal con- 
sumption even more remarkable. On this 
basis, he thought it was reasonable to 
assume that the smoke pollution pattern 
formed in any town would, in general, be 
largely dependent on the distribution of 
population densities, or, more accurately, 
because of differing social habits, on the 
distribution of domestic coal consumption 
densities within the town. 

Dr. S. R. Craxford, replying to Mr. 
Nonhebel, said that methods of measuring 
smoke based on the use of stains had been 
considered by an international OEEC 
Working Party and they had agreed that, 
although subject to calibration errors, the 
method was basically the most suitable for 
general use. In conjunction with the 
Working Party the Warren Spring Labora- 
tory were now investigating the calibration 
of the instruments for different towns and 
different localities. The results of this 
work would show what substance there 
might be in Mr. Nonhebel’s criticism. 
Referring to volumetric measurements of 
sulphur dioxide, Dr. Craxford said that 
the Warren Spring Laboratory were, in 
fact, now making preparations for surveys 
around individual chimneys and a simple 
volumetric apparatus, triggered off by an 
alarm clock, had been developed for such 
short-period surveys. 

Dr. Craxford said he agreed with Mr. 
Nonhebel that it was a rather dangerous 
exercise to attempt to draw conclusions on 
trends and averages from observations 
that had come into being in a haphazard 
way and were not statistically planned 
from the beginning. One of the objects of 
the new National Survey that was now 
being launched was to enable this type of 
calculation to be made with precision, but, 
in the meanwhile, he thought that, 
considering the large number of instru- 
ments now in use, the broad outline of the 
picture obtained by their use would not be 
far wrong. 

Replying to Mr. Draper, Dr. Craxford 
said that the sentence Mr. Draper objected 
to referred to London alone and not to the 
whole country as Mr. Draper had assumed. 


It followed directly from Figure 8 which 
would be very difficult to interpret in any 
other way. Indeed, if it had been possible 
to include the figures for emissions from 
commercial premises (figures which had 
since come to hand) the argument in 
the paper would, in fact, have been 
strengthened. However, Dr. Craxford 
said that he had not stated, and had 
certainly not meant to imply, that it was 
the change-over from coal to oil that had 
led to increased pollution by sulphur. He 
agreed entirely with Mr. Draper that for a 
given output of useful heat there was little 
to choose between the two fuels as far as 
sulphur was concerned. If the heating and 
power load now taken by oil had been 
taken by coal, pollution by coal would 
probably have been about the same. 

Replying to Dr. Parker, Dr. Craxford 
repeated what he had said to Mr. 
Nonhebel about trends and conclusions, 
and he added that while he agreed 
wholeheartedly with Dr. Parker on the 
danger of using data from lead peroxide 
instruments, he had considered that for the 
present purpose there was _ reasonable 
safety in the very large number of gauges 
in use. Dr. Craxford subsequently replied 
in writing that he had since had the data 
for daily measurements by the hydrogen 
peroxide method, up to and _ including 
1960, worked up in the same way and had 
put them into the final printed version of 
the paper to replace the tables based on 
the lead dioxide method. The results for 
the whole period, as given by this more 
precise method, had, in fact, shown that 
there was no detectable upward or down- 
ward basic trend (after the effects of 
weather had been eliminated) either for 
London or for the country as a whole. He 
also stated that data and estimates had 
now come to hand concerning the sulphur 
contents of the different types of oil now in 
use and the amounts of oils used for 
heating commercial premises, etc., but 
that, as expected, the changes in total 
einissions had been very small and had had 
no effect on the argument. 

Dr. Craxford replied in writing to Mr. 
Waller and stated that he had since had 
the smoke and sulphur dioxide data 
calculated for 1959-60 and, as Mr. 
Waller had surmised, these data showed 
that concentrations of both pollutants had 
been abnormally high in 1958-9 both for 
London and for the country as a whole. 
These data have been included in the 
present printed version of the paper. 

Dr. F. J. Eaton said he welcomed the 
remarks made by Miss Dorothy Boyd 
particularly as those of a housewife and 
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one whom he knew to be an enthusiastic 
member of the Society. As a housewife he 
felt sure she must purchase many 
commodities under a “‘ brand ”? name and 
knew just which brand suited her 
particular requirements. He was at a loss 
to understand why she deplored the use of 
brand names for fuels. Surely with the 
very large number of appliances for which 
some fuels were suitable and others not, 
the need for a brand name was very 
important. As Miss Boyd stated, the yard 
stock was “‘ How will the stuff burn in my 
grate.” This is actually what a brand 
name will indicate, thus the Peech 
Committee mentioned by Miss Boyd 
states in effect that Gloco would not be 
suitable on the old-fashioned grates, but 
Cleanglow and Phimax, etc., would be 
quite suitable. It should be realized that 
the British Standards Specification only 
gives limiting values and that the named 
brands of fuel, while complying with the 
Standard, are more consistent in quality 
and have a higher reactivity than the 
minimum requirements specified. He did 
not agree that there were too many named 
fuels; four named brands only were 
mentioned in the paper, Gloco and 
Sebrite for the improved open fire or the 
heating stove whilst Cleanglow and 
Phimax could be used satisfactorily on the 
stool bottom grate as well as on the more 
modern open fire appliance. 

He agreed with Miss Boyd on the need 
to convince the domestic consumer that 
solid smokeless fuels burned in the right 
appliance, properly fitted, were economical 
and it was most important that everybody 
and particularly the members of the 
Society, should make this known as widely 
as possible. 

Mr. Batey had asked why the gas 
industry had not taken a stronger action to 
supply coke to the specification. He 
thought it was clear in the paper that 
named cokes conforming to the specifica- 
tion were now being supplied by 11 of the 
12 Area Gas Boards. The supply position 
too of the more reactive Cleanglow and 
Phimax was improving and the rate of 
increase was dependent solely on the 
supply of suitable coals. These coals were 
washed so that the resultant fuel had a 
lower average ash content which resulted 
in a cleaner fire. His information was that 
British Standard coke had always been 
made available by all gas boards to the 
smoke control zones within their areas. 

With regard to the need for a 2 in. fire 
bar space on the open fires, he could 
assure Mr. Batey that the forthcoming list 
of recommended solid fuel appliances 


would only name those which had a 3 in. 
fire bar space. He agreed that the list had 
contained names of appliances which were 
only supplied with } in. bar spaces and 
that it had taken a very long time for this 
important change to be made. 

D. G. Wilson, replying, said: 

(a) Great stress must be laid on ihe 
characteristics of the areas surveyed. 
These were all corporation estates where 
the use of smokeless fuel was compulsory 
by tenancy agreement, 2z.e. they were. true 
smokeless zones rather than smoke control 
areas. The method of their creation had 
evoked much less criticism and antagonism 
than was sometimes found in the more 
recent use of the smoke control area 
procedure. 

(b) The paper recorded what was, in 
fact, a “‘ success story’ of how a large 
industrial city had energetically pursued 
its own smoke abatement policy. The 
satisfactory results achieved could largely 
be ascribed to the presence of certain 
essential conditions. Firstly, the right fuel: 
the areas surveyed had been for many 
years served by a continuous vertical coke 
of B.S.S. quality. (In passing it would 
have been noticed that no consumer 
complaints were recorded about excessive 
moisture in coke. Indeed, the inverse of 
this—the presence of dust—was occasion- 
ally complained of.) Secondly, the right 
appliance: the corporation had provided a 
satisfactory coke burning appliance with 
the proper 2 in. fire bars and with integral 
gas ignition. The appliances were, in 
general, properly fitted and reasonably 
maintained. Thirdly, the right technique: 
in half of the area surveyed smokeless fuel 
had been used for five years or more— 
ample time to overcome initial prejudice 
and to acquire the different technique 
which is undoubtedly necessary in the 
change from coal to coke. The formula 
could therefore be deduced that: 

Satisfaction = the right fuel and 

appliance plus experience 

(c) With regard to the remarks of Mr. 
A. C. Hazel, the author agreed that all 
fuels had their virtues and their limitations 
and that in clean air developments there 
was clearly room for many types of fuel 
and appliances. The price of the different 
fuels and appliances, together with the 
individual’s preference would decide the 
pattern of usage. 

A. Harrison Slade, replying, spoke on 
Mr. Nonhebel’s reference to abnormally 


wet washed smalls delivered by road. 


There had been a widespread improve- 
ment in the last two to three years resulting 
from improved washery operations, the use 
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of drainage bunkers and centrifuges both 
on new and old washeries. This improve- 
ment had been freely acknowledged by 
consumers up and down the country and 
had been contributory to the popularity 
and growth in the volume of road 
deliveries. 

Regarding dust emission, Mr. Slade 
accepted Mr. Nonhebel’s point that while 
one must consider the dust concentration 
in chimney emission, what mattered most 
in the last resort was the amount of dust 
which reached the ground. 

Regarding Mr. Nonhebel’s remarks on 
the need for better technical service by the 
Coal Board, in connection with grit 


arrestment in particular, he would like him 
to be aware of the fact that this had 
already been recognized and put into 
practice this year by greatly expanding the 
number of fuel technologists who were now 
actively at work in the field. These men 
were qualified fuel engineers with wide 
experience of grit emission and its arrest- 
ment and were competent to advise 
consumers on all its aspects. 

He agreed heartily with Mr. Nonhebel 
on the need for a published technical 
appraisal of equipment on the market for 
grit arrestment and he would exert any 
influence open to him to bring about such 
a publication. 


INQUIRY INTO THE WORKING OF THE 
CLEAN AIR ACT 


Reports on the Questionnaire 


INTRODUCTION 


tary and Local Government 

Committee the Executive Coun- 
cil of the Society decided to seek infor- 
mation on how the Clean Air Act was 
working in practice, and to that end 
submitted a Questionnaire to all local 
authorities in England, Wales and 
Scotland. A draft Questionnaire was 
first used in a pilot inquiry carried out 
among a small number of local authori- 
ties. As a result a few amendments 
were made and the final Questionnaire 
was then printed and sent out on 
March ist, 1960. 

1,053 authorities completed the 
Questionnaire, which called for replies 
consisting partly of statistical informa- 
tion and partly of comment. From the 
former the tables which accompany 
the Reports that follow have been 
prepared. The comment naturally 
varied very widely, some being capable 
of classification into groups and some 
being of individual interest and impor- 
tance. 

From ‘Table 1 it will be apparent 
that a high percentage of each type of 
local authority returned the Question- 
naire, and the results may therefore be 
taken as representative. Even in those 
two classes where the percentage return 
is lower than the general average, it 1s 
rather higher than is frequently ex- 
perienced in this type of inquiry. 

In the main, the results seem to pro- 
vide valid answers to the questions 
asked, but there was obvious misunder- 
standing of question A(iv), and com- 
ment has been excluded. Question 
Gitte); “on “the deterrent “eitect “of 
concessionary coal, seems to have been 
overlooked by some local authorities 
in mining areas, and the table has 
therefore been restricted to those 
authorities who have introduced Smoke 


QO: the proposal of its Parliamen- 


Control Areas. Where a general value- 
judgment has been catled for—e.g. in 
G(i1) (c) and K (11), relating respectively 
to public opinion in Smoke Control 
Areas and Press Attitudes, independent 
evidence exists which corroborates the 
findings of this inquiry. The finding of 
a favourable public opinion in Smoke 
Control Areas is supported by the 
recent report by Consumer Research 
Ltd. (see Smokeless Air, Autumn 1960), 
while the finding of generally favourable 
attitudes among the local Press is borne 
out by the very high proportion of 
commendatory press cuttings received 
by the Society. 

The content of the questionnaire was 
both extensive and intensive, and con- 
siderable thought was given to the 
selection of a suitable method of 
analysis. Finally, it was decided to 
use a ‘“‘ Cope-Chatterson ’’ edge-pun- 
ched card. Returned questionnaire 
forms were first examined by an 
experienced member of the staff, num- 
bered consecutively within each cate- 
gory of local authorities, and obvious 
inconsistencies were removed. A speci- 
ally prepared index card was then 
numbered to correspond with the form, 
and temporary statistical assistants then 
entered on the card the statistical infor- 
mation and the presence or absence of 
comment relating to each question. 
When all the cards had been checked 
and completed, they were “ needle- 
sorted ”’ into categories suitable to the 
variable under examination. Comment 
was collated from lists of form numbers 
prepared in this way. ‘The analysis and 
the preparation of the tables was 
directed by Mr. Nevard, assisted by 
other members of the Society’s staff, 
and a small amount of temporary help. 

A supplementary Questionnaire was 
sent out to a number of authorities on 
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certain Sections of the Act on which 
they had given preliminary information, 
jand in addition, a special Question- 
naire was submitted to the Port Health 
Authorities. It is regretted that it has 
|not been possible to report on this 
latter in this Preprint but it is hoped 
that a supplementary report will be 
javailable for distribution at the Con- 
| ference. 

Both the tables and the comments 
| have been used as the basis for the two 
|Reports that are presented, one by 
Dr. W. C. ‘Turner, on Smoke Control 
Areas and allied information on the 
domestic aspects of the Act; the other 
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by Mr. E. M. Birtwisle on the industrial 
aspects. 


It should be pointed out that in- 
sufficient time has been available for 
the more exhaustive examination of the 
Questionnaire that the analysis showed 
might have been possible, e.g. classifi- 
cation of information and comment by 
regions, but it is thought that the 
Conference discussions might point the 
way to further work of this nature, and 
that possibly it might be useful to seek 
further information on certain details 
of importance. 


Arnold Marsh, Director 


PART ONE—THE DOMESTIC AND GENERAL 
ASPECTS 


By 


Mean’ nner nye D OTS) VERS. 


HE unprecedented mortality 
a0 during the “‘ smog ”’ of December 

1952 in London was a disaster 
which aroused so much public and 
official interest that a special Commit- 
tee was appointed by the Government 
to investigate the problem of Air 
Pollution. 

After long patient research and con- 
sideration of voluminous evidence from 
many sources, it issued an Interim 
Report (H.M.S.O./Command go11, 
1953) and its Final Report (H.M.S.O./ 
Command 9322, 1954) both of which 
gave impetus to a Private Member’s 
Bill introduced to extend existing 
powers relating to smoke abatement. 
The time was opportune and _ the 
subject of the Bill so important that it 
was taken over as a government 
measure and it is now four years since 
the passing of the Clean Air Act in 1956. 
Designed to abolish smoke from the 
environment of our towns and indus- 
trial communities this Act introduced 
bold and ambitious administrative pro- 
cedures, entirely new to both the 
Ministry of Housing and Local Govern- 
ment and Local Authorities. 

In view of the long and dedicated 
interest of the National Society for 
Clean Air in legislation to rid the skies 
of smoke, it is not surprising that it was 
intensely interested, indeed impatient, 
to ascertain the results of this new 
legislation. ‘To what extent were the 
new Smoke Control Areas being created 
under Section 11? Was there any 
difference in the response between 
different classes of local authority, e.g., 
County Councils, County Boroughs, 
Boroughs including Metropolitan 
Boroughs, Urban District Councils and 
Rural District Councils or in different 


* Medical Officer of Health, Metropoli- 
tan Borough of Poplar. 
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parts of the country; had prosecution 
been necessary and was it effective? 
Were there difficulties in operating the 
Act or regulations made thereunder ? 
What changes might improve the 
effectiveness of the Act? ‘These ques- 
tions all needed an answer urgently. 
After much thought and with some 
trepidation the Parliamentary and Local 
Government Committee of the Society 
decided to attempt to secure as much 
information as possible on the varied 
aspects of the working of the Act, by an 
elaborate Questionnaire sent to practi- 
cally every local authority, with the 
hope that they would be willing to 
co-operate. There are 324 areas 
designated. “black areas’’ by the 
Ministry of Housing and Local Govern- 
ment. The enthusiasm shown by the 
number of returns and the material 
submitted in response has been sur- 
prising, almost overwhelming. A pre- 
liminary survey of the returns showed 
that some points required further 
elucidation; encouraged by the early 
response a further supplementary 
Questionnaire was sent to selected 
authorities and again the response was 
magnificent. All local authorities will 
be provided with an analysis in due 
course. So many items of interest were 
brought to light that it was realized 
immediately that it was worthy of 
reference to the Conference and further 
that it would be necessary to devote 
more than one session for discussion. 
Much of the material appears in the 
Conference papers as tables. 


For convenience it was decided to 
devote two sessions to this topic, an 
arbitrary but natural distinction being | 
made between the effect of Smoke | 
Control Areas on pollution from domes- 
tic chimneys and the effect of controls 
on industrial smoke. 












































In introducing this session, to be 
devoted to problems arising from 
domestic sources and, on behalf of the 
Society, I would like to take this 
opportunity of thanking all local 
authorities who co-operated and _ to 
congratulate them on their enthusiasm 
which was most heartening and with- 
out which this session would not have 
| been possible. 


Smoke is a principle cause of air 
{pollution and there is little doubt 
| concerning the importance of domestic 
smoke in loss of amenity and as a 
}major hazard to health, particularly 
|during the winter. The Clean Air Act 
1956 is the first attempt in the world 
| giving local authorities effective means 
jof control over smoke from domestic 
stoves and fireplaces burning coal 
|which makes half the total smoke in the 
jair. This is to be achieved by estab- 
jlishing Smoke Control Areas in which 
jsmoke must not be discharged with the 
jexemption wholly or conditionally of 
|premises or furnaces burning . coal 
jefficiently, e.g., fully mechanized in- 
| dustrial furnaces and special appliances. 


| Although some criticism of the Act 
jhas been occasioned by the absence of 
|measures to deal with gaseous products 
jof combustion, particularly sulphur 
joxides, critical statistical analyses of the 
jexcess mortality during recent London 
\fogs indicates that the increase in 
deaths above the average during these 
periods shows a much higher correla- 
tion and statistical significance with 
the increase in particulate matter than 
jwith any increase in sulphur com- 
pounds, and it may well be that the 
elimination of smoke, that is visible, 
uspended particulate matter, from the 
am may, have a decisive, effect _in 
\llessening ill health from respiratory 
onditions, the defence mechanism of 


oncentrations normally experienced 
in the air. Current research into prob- 
ems of corrosion of metals also indicates 
jthe importance of presence of particu- 
jlate matter, in accelerating the rate of 
asting. 
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Comments on Tabulated Reports: 
Table 1 


Of the 1,703 authorities circulated 
1,053 (60°38 per cent.) submitted 
replies. ‘The response was 100 per 
cent. from Metropolitan Boroughs and 
Scottish Counties of Cities and over 95 
per cent. from ‘“‘ black areas.’? This 
is regarded as a favourable indication 
of the keenness of the local authorities 


in the worst affected areas to use the 
Act to the full. 


Tables 2—10 inclusive 


Comment on this group of the Tables 
has been omitted as the material 
covered is the subject of a_ special 
session dealing with the application of 
the Act to industrial premises. 


Table 11:—Smoke Control Areas 


A total of only 125 Smoke Control 
Areas has been created by 67 authori- 
ties.f It is hoped that this rather 
disappointing figure is merely an 
indication of a slow start due to the 
size of the problem, the newness of the 
administrative procedure and the pos- 
sibility of staff shortages. There are 
signs that activity in the pursuance of 
Clean Air is gaining momentum. Pro- 
gress will have to be accelerated if a 
substantial portion of the 324 black 
areas is dealt with in the next few years. 
It is encouraging that there is some 
indication that this is a possibility from 
figures published in the Summary, 
(H.M.S.O. Command 1113, 1960). 

It is felt that in the drive for better 
housing the acceleration and wide- 
spread benefit in the cause of Clean Air 
could be achieved if the installation of 
approved appliances, with an under- 
taking to burn authorized fuels, could 
rank for Improvement Grants. It 
might be administratively difficult to 
control but it is assumed that a house- 
holder wishing to gain the benefits of 
the improved efficiency of an approved 
appliance, would also wish to gain the 
full benefit by burning authorized fuel. 


t+ Based on the replies and at the date of 
return. The latest figure issued by the 
Ministry, to June 3oth, 1960, is 157. 


Table 12—Conversions 


‘Taking into consideration the relative 
sizes and variety of different authorities 
it is an interesting observation that the 
majority are making Smoke Control 
Orders in areas including more than 
500 premises. In the largest more than 
5,000 premises were included in a 
single area in one County Borough. 
As was to be expected no rural districts 
have as yet made a Smoke Control 
Order. 


Attention is drawn to the ratio: 


Number of conversions 





Total Premises 


This was 81 per cent. for County 

Boroughs and only 24 per cent. in the 

Metropolitan Boroughs although more 

than two and a half times as many 

premises were included in the latter. 

Why this should be is not quite clear. 
In considering the ratio 











premises in County Boroughs 1,7551 
premises in Metropolitan Boroughs i 4,5128 
with comparable figures for 
contraventions in County Boroughs 524 
contraventions in Metropolitan Boroughs a oe 


this seems to suggest that in spite of the 
much larger number of premises in- 
volved in London the householders have 
been more willing to conform to the 
requirements; whereas in less than half 
as many premises in County Boroughs 
more than five times the number of 
contraventions have been recorded. 
The answers to these conundrums are 
probably related in London to increased 
public awareness to the dangers owing 
to the frequency of exposure to smoke 
fogs, to conversions voluntarily carried 
out prior to the Smoke Control 
Orders, and to the extent of redevelop- 
ment in the area as a whole. 


Table 13—Staff 


This shows quite clearly that the 
majority of authorities use qualified 
Public Health Inspectors for the work, 
a few others using special staff. 


Table 14—Concessionary Coal 


This suggests that concessionary coal 
as a difficulty in creating Smoke Con- 


trol Areas is a serious problem in only 
a few districts. This is a matter of 
politics and perhaps I ought to make 
no comment, but two points ought to 
be made. The first is that indigenous 
fossil fuels, including solid smokeless 
fuels made from them should continue 
to be used wherever possible and that 
when comparison is made with the 
proposed use of oil it should be made 
when the solid fuels are used with 
comparable efficiency in modern appli- 
ances. The other point is that with the 
ever increasing number of persons 
employed in nationalized industries 
and equivalent public utility bodies 
there can be little justification for 
privileges granted to the few and denied 
to the majority who ultirnately have to 
pay for them. 


Tradition dies hard but the “* Truck ” 
Act still operates and what is required 
is a comprehensive and realistic basic 
wage structure which relates the wage 
earned by each worker in every industry 
to the competence, skill required of him 
in his job, the hazard to which he is 
exposed and the importance of the work 
he does in relation to the community. 


It is gratifying that so few authorities 
appear to have experienced difficulties 
which are really insurmountable. The 
advertising campaign for the ‘“‘ cosy 
coal fire”? by the Coal Utilization 
Council and the action of certain coal 
merchants in organizing opposition to 
Smoke Control Orders and the impor- 
tance of Smoke Control generally, is 
regrettable and to be deplored. ‘To me 
it seems incomprehensible that the 
national bodies, the Coal Board, the 
British Electricity Authority and Gas 
Boards should be in competition with 
one another, and it is still hoped that 
one day we shall see emerging from 
the Government a definite fuel policy 
which should put matters right. 


Table 16—Gas Ignition 


The advantages of gas ignition are 
undoubted and now certain difficulties 
in this connection have been clarified 
by the Ministry of Housing and Local 
Government in Circular No. 28/60, 
giving guidance on “‘ The use of sticks 


as 








and paper in Smoke Control Areas ”’ 
with provision for a “‘ general exemp- 
| tion’ or “individual exemption ”’ of 
fireplaces in premises without a gas 
| supply. There is a condition that only 
authorized fuels and kindling sticks and 
paper shall be used in the fireplaces. 


Table 17—Exemptions 


Comment on the cases granted 
** special exemption ” in Smoke Control 
Areas shows that although this provision 
appears to be used in an intelligent way 
for a wide variety of plants with special 
problems where technical knowledge is 
at present unable to provide a solution, 
it would appear that there are instances 
where smoke is being permitted in the 
burning of waste materials in unsuitable 
appliances and in crude incinerators or 
in the open. Generally smoke from these 
sources should not be tolerated. Avoid- 
able smoke is quite unacceptable in 
Smoke Control Areas and compliance 
should be insisted upon. The *‘ exemp- 
tion ”’ provision should not be mis-used 
in these cases. 

One can, however, have sympathy 
| with traditional methods of food curing 
by smoking where a small quantity of 
light coloured smoke is almost inevi- 
table. 


Table 1g—Garden Refuse 


Nuisances 


The burning of garden refuse has 
given rise to some difficulty. Frankly I 
think this problem must be dealt with 
rationally. Wherever possible disposal 
should be by composting although this 
is not always practicable, particularly 
in London Squares with numerous large 
plane trees, the tough leaves of which 
do not rot down readily, even with 
accelerators, and also where there are 
canes and woody stems. ‘The whole 
problem must be examined in proper 
perspective. There are irritant alde- 
hydes in the smoke from garden bon- 
fires but most of the “ smoke ”’ is in fact 
water vapour; if the combustion rate 
is accelerated this practically dis- 
appears. Generally the amounts of 
smoke are small, they occur in fairly 


open situations, even in towns, at a 
time of the year, autumn and spring, 
when atmospheric scavenging is usually 
vigorous and when fogs are unlikely. 
If gardeners still wish to continue the 
practice as it does help to destroy weed 
seeds and pests, they must be prepared 
to co-operate to minimize smoke. They 
should burn the refuse in small quan- 
tities at a time in a brisk fire on windy 
days and never during foggy days. 
Large quantities should not be allowed 
to accumulate or to be left to smoulder. 
We must not lose sight of the fact that 
the Clean Air Act is primarily a health 
measure and with the safeguards men- 
tioned the risk to health from this source 
of smoke is slight and the true signifi- 
cance of the problem can be assessed. 
There is, however, one very serious 
nuisance which is ritually perpetuated 
on November 5th, very frequently in 
times of fog, when not only the smoke 
and soot from bonfires is added to the 
murk but the chemical products of 
fireworks and explosives add_ their 
intensely irritating products. Although 
this tradition currently related to one 
Guy Fawkes, it is a perpetuation of 
pagan customs, and in these enlightened 
days’ «there ‘can be«-little: excuse ‘for 
continuing it at this time of the year. 
Further comment on this Table is 
also included in the Industrial Report. 


Table 20—Bye-laws 


There is little doubt from the interest 
shown in the replies to this question 
that much importance is attached to 
the proper wording and interpretation 
and universal adoption of Model 
Bye-laws. The Munistry of Housing 
and Local Government have issued 
‘*“ Amendments to Model Bye-laws ” 
Series IV Buildings (1953) Edition, 
and these have been incorporated in 
the London Building (Constructional) 
Bye-laws 1952 which came into opera- 
tion in London on April tst, 1960 and 
I am sure this bye-law has been taken 
up by many other authorities. Much 
can be done by the use of appropriate 
bye-laws intelligently applied but one 
must not be tempted to draft into bye- 
laws powers or provisions not contained 
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in the enabling Act as this would render 
such bye-laws ultra vires. 

From some of the comments it would 
appear that many apparent problems 
could be cleared up by common sense 
interpretation and application of exist- 
ing provisions. ‘The importance of 
adequate control and the proper fixing 
of approved appliances is, however, 
stressed. 


Table 21—Publicity 


The importance of the value attached 
to health education in Clean Air and 
its benefits is quite clearly indicated in 
the comments and in the variety of 
publicity methods being used by 
practically every authority. What is 
regarded as a very welcome and 
encouraging sign is that groups of local 
authorities are combining in_ this 
activity not only among themselves but 
with other bodies which can _ help; 
these include—apart from this Society 
—the Department of Scientific and 
Industrial Research, Government De- 
partments, National Coal Board, Gas 
Boards, British Electricity Authority, 
Coal Utilization Council, British Coal 
Utilization Research Association, 
British Medical Association, National 
Institute of Fuel Efficiency Service, 
Solid Smokeless Fuels Federation, 
Women’s Advisory Council on Solid 
Fuels, Oil Companies, Education 
Authorities. and Institutes, in the 
publishing of booklets, pamphlets, and 
in fact, using every possible sound, 
visual and other aid. I am sure that 
one of the most effective measures is 
the solution of individual and personal 
problems by a visit from the Clean Air 
or Public Health Inspector and their 
attendance at small demonstration 
centres set up locally in areas to be 
included in Smoke Control Orders. 
Another useful piece of propaganda is 
the installation and operation of Air 
Pollution Recording apparatus in 
schools as part of the normal curricu- 
lum. Perhaps someone in the audience 
with special experience in these matters 
might care to comment on the relative 
values of the different propaganda 
media for the benefit of those represen- 


tatives of authorities still in an early 
experimental stage. 


Table 22—The attitude of the Press 


On the whole the Press appear to 
have accepted the necessity for Clean 
Air and surprisingly few authorities 
indicated that they had _ received 
criticism or antagonism from _ this 
quarter but there is no doubt as to the 
extent of organized opposition from 
interested bodies, particularly coal 
merchants in certain parts of the 
country; and the advertisement of the 
Coal Utilization Council eulogizing 
the benefits of “‘ a nice coal fire ”’ 
quite inexplicable, particularly when 
it is published in the Press and dis- 
played in Smoke Control Areas. 
Surely co-ordination by the Minister 
of these quasi-Government depart- 
ments would obviate friction, or is there 
no control over the wastes of bureau- 
cracy ? 


Table 24—Boiler Operators 


Comment on this has been dealt with 
in the Industrial Session. 


Table 25—-Changes in Act 


The overall response of local authori- 
ties as shown in this Table is very 
enlightening, indicating as it does that 
a fairly large number suggest that 
changes in the Act are necessary, but 
close scrutiny of the many comments 
shows that many of the problems are 
local and not generally applicable and 
many of the difficulties will cease to 
exist when co-operation between local 
authority and industry is achieved. 
Only one authority considered that the 
Act should be compulsory and not 
permissive—this was in relation to the 
black areas. 

There is a fairly general comment 
that the routine procedure in establish- 
ing Smoke Control Areas is unneces- 
sarily cumbrous and leads to delays. 
There are further suggestions that the 
delivery of unauthorised fuels in Smoke 
Control Areas should be prohibited, 
and that there is a fear of the lack of 
certainty of sufficient supplies in 
suitable quantities of solid smokeless 
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fuels if extensive Smoke Control Areas 
fare made. Another suggestion is that 
)}Smoke Control Orders should be made 
on all new development. 

| Many of the comments covered 
|matters at present outside the Act. 


| Application of the Act to Scotland 


The material submitted in relation 
|to Scotland was analysed in tables 
comparable with those already dis- 
|) cussed. 

| Generally the problems raised are 
\fortunately of a technical and not a 
national character. Therefore the 
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comments made above are equally 
relevant. 


In making this very brief summary of 
the very voluminous material produced 
as a result of these questionnaires it is 
inevitable that discussion on points 
admittedly important may not have 
been included. I would hasten to add 
that this is due to shortness of the 
session and no wish to suppress dis- 
cussion on any topic. 

In conclusion I would add that the 
views expressed are my own and not 
necessarily those of the National 
Society for Clean Air. 


PART TWO—THE INDUSTRIAL ASPECTS 


By 
E. M. Birtwisle* 


Introduction 


HILST the Clean Air Act pro- 

visions authorizing the forma- 

tion of Smoke Control Areas 
may not have universal support, the 
position is quite different in relation to 
industrial smoke. The reaction of the 
man in the street (or more likely, the 
housewife) confronted with a cloud of 
smoke arising from a factory chimney 
is inmediate—* There should be a law 
“agin it.” 

Many have been the attempts to 
secure an effective penal code which 
would be compatible with industrial 
effort and the protection of public 
health. Many have been the dis- 
appointments that those who have paid 
lip service to clean air were reluctant 
to see controls imposed. Our generation 
should be proud that in our lifetime a 
measure such as the Clean Air Act, 
1956, is being applied to the problem 
of atmospheric pollution. 


It is inevitable that a country like 
ours, dependent on coal as its main 
source of power, should accept that the 
complete abolition of pollution will not 
be realized for many years, but it is 
cheering to note the recognition of the 
fact that the need to retain raw coal as 
the main source of industrial heat is no 
reason for the continuance of smoke. 
It cannot be said too often that smoke 
issuing from a chimney is money being 
thrown away. Smoke and inefficiency 
are great companions. 


Work must go on and coal must be 
burned. The Act and Regulations are 
designed to impose sufficient control for 
the reasonable protection of public 
health without slowing down _ the 
wheels of industry, but the effectiveness 
of the operation of this legislation de- 


* Chief Public Health Inspector, Hors- 
forth Urban District Council. 


pends very largely on a close under- 
standing by local authorities and indus- 
try of each other’s problems. 


It is-.not. sufficient.1o rest. om-the 
theoretical efficiency of legislation and 
co-operation; the Society are to be 
congratulated on their decision to find 
out from local authorities by means of a 
detailed questionnaire exactly how 
effective the Clean Air Act really is. 
That it is effective is indicated by the 
returns but that many problems are 
being encountered is also obvious. It 
is hoped that by indicating the progress 
made encouragement will be given to 
those authorities not yet fully engaged 
in this work and that by discussing 
problems encountered to point the way 
to some of the solutions. 


Table 2—Contraventions 


It would be comforting to be able to 
take the figures for zero contraventions 
and to presume that of the 1,037 
authorities returning the questionnaire 
one third were satisfied that no plants 
in their areas had exceeded the limits 
for dark smoke emission laid down in 
the Regulations. It must, however, be 
admitted that it is much more likely 
that the full implementation of the 
control envisaged by the Regulations 
has not yet been put into operation 
and that the figures, are. merely 
indicative of a need for much more 
work to be undertaken. Indeed, it is 
probable that even those authorities 
who have returned details of contra- 
ventions are very conscious that there 
must be many instances when the 


limits are exceeded without their 
knowledge. 
A comparison of the figures of 


prosecutions with those of contraven- 
tions indicates a very restrained 
approach to the use of court action. 
Many local authorites quite rightly take 
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the view that especially in the early 
vears of this new legislation advisory 
work should be a particular feature of 
control, but some measure of warning 
is necessary to those industrialists who 
regularly contravene the requirements 
that constant contravention cannot go 
unheeded and that even the most 
reluctant of local authorities must 
eventually find themselves with no 
alternative but the prosecution of such 
offenders. 

Particularly in the districts of local 
authorities who are regulating domestic 
smoke emission by creating smoke 
control areas is the public likely to be 
very conscious of industrial short- 
comings and reports by the public of 
smoky industrial chimneys must of 
necessity be treated very much more 
seriously than they may have been in 
the past. 


Table 3—Prosecutions 


Where prosecutions have been under- 
taken a very high proportion have been 
successful, indicating that local auth- 
orities have generally only proceeded 
to court action where they had very 
good grounds for complaint. The 
smallness of the penalties imposed must 
not be regarded as indicating a low 
measure of importance of the cases 
taken, but we hope merely shows a 
feeling on the part of the Justices that 
the institution of successful proceedings 
will in itself have a very salutary effect 
on the offenders without at this stage 
requiring the imposition of larger 
penalties. If it should be found that the 
penalties imposed have not been sufh- 
cient to bring the offenders into com- 
pliance with the Act’s requirements, 
more severe penalties must obviously be 
pressed for. 

From the information available the 
specified defences were rarely pleaded: 
only 16 cases are reported. In seven 
cases some failure of a furnace was made 
the defence and in nine cases the 
unsuitability of the fuel. If these 
figures are representative of the attitude 
of most fuel users when prosecuted under 
this Act it would appear that they are 
reasonably well satisfied that the fuel 
being delivered to them is not the cause 
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of smoke emission. 

In reply to supplementary questions 
put to certain local authorities the most 
frequently observed reason for con- 
travention is careless or unskilled stoking 
indicating very clearly a great need for 
the proper training of those in whose 
hands so often rests the opportunity to 
allow plant to smoke or not to smoke. 

The age of the plant in respect of 
which prosecutions were undertaken is 
interesting, 49 per cent. being between 
20 and 40 years old and 20 per cent. 
over 50 years old. Managements can- 
not hope easily to keep within the law 
whilst using plant designed in the early 
part of the century when the aptness of 
the comment “where there’s muck 
there’s brass ’’ was generally accepted. 


Tabie 4—Amendment of 
Regulations 


It is surprising that so many local 
authorities are so soon suggesting the 
amendment of the Dark Smoke (Per- 
mitted Period) Regulations and in view 
of the comparatively small scale on 
which the Regulations have already 
been implemented it appears that many 
of the suggestions for amendment are 
not based on difficulties found in fact, 
but on difficulties which are contem- 
plated. 

Any new legislation of the compre- 
hensive nature of the Clean Air Act 
and its Regulations is bound to have 
critics who would have wished for some 
strengthening of a particular measure. 
Perhaps it is not always realized that 
these measures reflect what Parliament 
is prepared to grant and not always 
what might be felt to be administra- 
tively desirable. 

The Regulations as they stand 
represent a method of estimating 
emission which for the first time is 
based on checkable fact. No longer 
should there be any opportunity for 
argument between steam engineer and 
Public Health Inspector as to whether 
or not smoke was “ black ”’ or “* dark,” 
for within the limits of human error in 
estimation the occupier of a factory can 
readily check for himself whether an 
offence is being committed. 

The smoke alarms and recorders now 
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being fitted in increasing numbers 
should prove to be most useful allies to 
the inspecting officer, for if these instru- 
ments are correctly fitted and main- 
tained there should be little opportunity 
of material difference between the 
officer’s record of emission and the 
record available in the boilerhouse. 
Indeed, one can visualize these instru- 
ments gradually being accepted as 
replacing the need for a lot of chimney 
observations and the fact that they are 
available to produce a 24-hour record 
of smoke emissions should be a most 
useful control for both management 
and local authority. This points to the 
desirability of regulations being made 
requiring the installation of smoke 
density meters. 


There appear to be those who 
interpret the Regulations as requiring 
long periods of observation: in the 
minds of some up to the eight hour 
period which is mentioned. In the case 
of most smoky chimneys the period of 
observation can be quite short when 
** dark ”? smoke is observed for a period 
of more than four minutes or “‘ black ”’ 
smoke for more than two minutes. 
Longer observations are only required 
for short bursts of smoke and with 
chimneys likely to be dealt with at this 
stage it would not need a long observa- 
tion to build up a total of ten minutes 
of dark smoke. It should be appreciated 
that Regulation 4 limits are a part of 
the limits prescribed by Regulation 3 
and not a separate Regulation. 


It is not necessary to use the standard 
Ringelmann Chart for all observations. 
The Microringelmann or the Telesmoke 
type of instrument are quite effective 
for general use. 


It is recommended that all authorities 
should make the maximum use of the 
Regulations as they stand and if 
necessary test their provisions in court 
before deciding that material amend- 
ments are required. 


Table 5—Temporary Exemptions 


On considering these figures it should 
be remembered that section 2 exemp- 
tions are only to cover a period of seven 
years from July 5th, 1956, so that more 


than four years of the period of 
exemption has already gone. 


In general the exemptions have been 
granted in respect of out-of-date plant 
which will not be required on the 
installation of new machinery or for 
plant to be replaced in some long term 
re-equipment programme. 

Some exemptions, however, have 
been granted on the grounds of 
insufficiency of time and money to 
re-equip. With less than three years 
for all the necessary work to be done 
it is appropriate to warn all concerned 
of the position. 


Table 6—New Furnaces 


It appears that most new plant is 
being installed so as to comply with the 
requirements of section 3. With the 
large scale advisory services now avail- 
able to plant operators it would have 
been most disappointing if it had been 
found to be otherwise, but the question- 
naire reveals striking figures of the 
number of occasions on which plant 
has been installed without notification 
of the installation being sent to the 
local authority. Few plants are in- 
stalled these days without either 
architectural or engineering supervision 
and it is difficult to understand how 
these professional advisers can be 
ignorant of the requirements of the Act. 


It may be, however, that a large 
proportion of the cases of failure to 
notify arise from the installation of 
plant by means of adaptation or 
replacement of existing equipment and 
under circumstances which were not 
thought to be in the nature of an 
installation envisaged in the wording 
of section 3. There is room for some 
argument on the rather vague wording 
of the section and the lack of a defini- 
tion of ‘“‘ furnace,’”? but as the mere 
notification of proposals is quite a harm- 
less process one would always advise 
the principle of “if in doubt, notify.” 
Some publicity on this point is obviously 
called for and local authorities are 
urged to make the receipt of notification 
an opportunity for a helpful discussion 
on the proposals. It is only by the 
building up of a widespread feeling that 
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it is a good thing always to keep the 
local authority officers in the picture 
that effective progress will be made. 


Table 7—Prior Approval 


The prior approval arrangements 
seem to be reasonably attractive to 
those installing new plant and the 
indications are that the vast majority 
of applications have been given appro- 
val. One of the most satisfying aspects 
of Clean Air Act work is this further 
opportunity for close co-operation 
which is given in those cases where prior 
approval is asked for. 

Of the cases refused many were in 
respect of proposals to use variable fuels 
such as refuse and wood waste in 
incinerators. 

Concern was evident on the need for 
lagging steel chimneys of oil-fired plant. 
Blum, Lees and Rendle (1959), have 
published a most useful study of the 
smuts emerging from such plants and 
of effective means of prevention by 
lagging and shielding the steel stack. 

Insufficient height of existing chim- 
neys was in some cases the reason for 
rejection: difficulties under this heading 
are mentioned in the paragraph dealing 
with section 10 administration. 


Table 8—Prior Approval Procedure 


When the prior approval provisions 
were introduced there was a great deal 
of comment on the type of arrangement 
which would be necessary for advising 
local authorities and their officers on 
the approval of proposals. It appears 
that in general thoughts were running 
on the difficulties of dealing with plans 
which included complicated technical 
problems in regard to specialized plant. 
From the information contained in the 
replies to the questionnaire it appears 
that no great difficulties have arisen 
and, indeed, that very largely prior 
approval has been given on an exami- 
nation of the proposals by local 
authority officers either alone or in 
some instances assisted by other persons. 
In only five cases have the services of a 
joint committee been sought. 

This position probably arises from 
the increasingly wider use of standard 
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plant and packaged installations which 
from the drawing board stage have been 
designed especially to meet the stringent 
requirements of section 3. Here some 
reference must be made to the very 
effective part being played by plant 
manufacturers in producing the appa- 
ratus which the fuel consumer needs 
to enable him not only to show a good 
return for his capital outlay but to be 
sure of keeping within the requirements 
of the clean air legislation. 


Table 9—Grit and Dust 


The control of grit and dust does not 
follow the pattern of smoke control. 
The estimation of emission and the 
detection of plant responsible is not 
always easy. The standards to be 
applied and the decision as to what 
are “practicable means” are not 
indicated in the Act. 

It is evident that because of these and 
other reasons only the grosser cases of 
grit and dust emission are being dealt 
with and that much investigation and 
experiment still require to be done. 

Those industrialists who are conscious 
of their responsibilities in this matter 
are worried at the absence of any clear 
indication as to how much they will be 
expected to do and what methods they 
should adopt for minimizing emissions. 

Nonhebel (1960) has summarized a 
deal of the information available on grit 
control and given design engineers the 
information needed when designing 
plant. Local authorities need a simpler 
approach to the problem with a 
reasonably accurate method of measur- 
ing emission and an acceptable stan- 
dard. 

The Minister of Housing and Local 
Government has given no indication of 
his readiness to make Regulations under 
section 7 (2); he should be aware of the 
growing need for action. 


Table 10o—Height of Chimneys 


Whilst the information on the table 
records an impressive number of plans 
considered in relation to the suitability 
of the height of chimneys, the full 
importance of this part of the question- 
naire is only realized by considering the 


administrative problems to which local 
authorities have referred and_ their 
general comment on the requirements 
of this section. 

Section 10 requires that, with the 
exception of London, where plans for 
buildings or extensions, other than plans 
of residences, shops or offices, are sub- 
mitted for bye-law approval the plans 
shall be rejected unless the height of any 
proposed chimney shown on the plans 
is sufficient for clean air purposes. On 
the face of it this seems to be a simple 
and very effective means of control. 

In fact, local authorities have 
experienced or contemplate experienc- 
ing considerable difficulties due to: 

1. the difference of opinion between 
public health officers on the one hand 
with their views on minimum height at 
which exhaust gases can be discharged 
without causing nuisance and architects 
and planners on the other with their 
views as to the maximum height to 
which a chimney can.be carried with- 
out offending what in the past has been 
regarded as good design; 

2. difficulties of choosing from the 
tremendous mass of technical informa- 
tion available the most appropriate 
method of deciding on what height of 
chimney will be sufficient to prevent 
the smoke, grit, dust or gases from 
becoming prejudicial to health or a 
nuisance; 

3. the fact that suitable chimney 
heights can be upset after an approved 
chimney has been erected if additional 
or larger plant is connected to the stack; 

4. the exemption granted: in the 
building bye-laws to buildings at mines, 
and in the Public Health Act, 1936, to 
schools, buildings of statutory under- 
takings and other buildings, so that plans 
of chimneys erected in connection with 
these buildings need not be submitted; 

5. the absence of measures to deal 
with the existing chimneys whose height 
is insufhicient to prevent the smoke, grit, 
dust or gases which are emitted from 
becoming prejudicial to health or a 
nuisance. 

The position is one that calls for 
action to resolve these difficulties and 
the suggested action to meet each of 
these points is: 


1. Planners and architects must be 
educated to a realization that mainte- 
nance of clean air is in itself good 
planning and that arrangements for 
the discharge of effluent gases at a 
height at which the likelihood of 
damage to buildings, equipment and 
persons is reasonably reduced are just 
as essential as arrangements for proper 
drainage, for the proper removal of 
refuse and for the proper disposal of 
other waste products arising from 
building. Public health officers must 
present a very forceful argument on 
this point and not allow section 10 to 
be bypassed in favour of artistic theory. 
It is interesting to note the wording of 
this section which makes it quite clear 
that if a project which includes a new 
chimney cannot be reconciled with 
clean air requirements then that pro- 
ject does not proceed and that even 
though planning consent may have 
been given bye-law approval must be 
withheld. 

2. The Ministry of Housing and 
Local Government in their ‘“* Memoran- 
dum on Miscellaneous Provisions ”’ 
make. it-.quite. clear .that1n=dner 
opinion the guidance on chimney 
heights to be found in Appendix VI of 
the Report of the Committee on Air 
Pollution (CGmd 9322) may well be 
followed when local authorities con- 
sider proposals. This theoretical basis 
of height fixing is to be supplemented 
by consideration of the three factors 
laid down in section 10. The formula 
suggested is not as involved as it at first | 
appears and it certainly produces a 
figure on which decisions can be based 
with confidence. Williams (1959), has 
produced a ready reckoner, which 
considerably simplifies the calculations 
involved. ‘The use of this formula calls: 
for a decision on the maximum 
concentration of sulphur dioxide which 
is to be allowed at ground level. It is 
generally thought that in less polluted 
atmospheres a concentration of 0:3 to 
0-35 parts per million might be 
acceptable but in polluted areas not 
more than 0-25 parts per million should 
be accepted. 

In the case of large plants with a 
steam output of 33,000 lbs./hr. or more 
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this method of calculation gives place 
to the rule of 120 feet chimney height 
or 24 times the height of adjoining 
buildings whichever is the greater. 

It should be realized that as the law 
stands this calculation is the local 
authority’s last chance to secure an 
adequate height and the responsibility 
must not be taken lightly. 

3. It is a pity that section 10 control, 
which is capable of making a most useful 
contribution to reducing pollution from 
exhaust gases generally, should not be 
followed by similar control over the 
installation of new, larger or additional 
plant fitted to an existing stack which 
it is not proposed to rebuild. A stack 
properly designed for the plant origi- 
nally connected to it may well be 
overloaded by the new proposals but 
the opportunity of fixing a new chimney 
height is lost as no plan of the chimney 
is required. This is a matter which 
should be looked at again by our 
legislators with a view to providing 
control of chimney heights for all new 
installations. 7 

4. The pattern of control provided 
by section 10 is applied only where 
plans are submitted for bye-law appro- 
val. No logical argument can be pro- 
duced for relieving those proposing to 
erect chimneys at mines, or schools, or 
in connection with statutory under- 
takings, from a similar control of 
chimney height. It might well be that 
our local authority colleagues respon- 
sible for dealing with bye-law plans 
generally, would support us in an 
investigation as to whether under 
present day conditions exemption from 
bye-law control as a whole can logically 
be continued, but whether with their 
support or alone we are justified in 
asking that this matter should be 
reconsidered, or some new measure be 
written into this section so as to apply 
height control to all chimneys. 

5. There comes a limit to the amount 
of control which can be made to apply 
to conditions obtaining at the time new 
legislation is introduced. Desirable as 
it might be to have wide powers to deal 
with existing chimneys which are too 
low it is unlikely that such powers could 
be easily written into the Clean Air Act. 


Technically it might well be impracti- 
cable to raise the height of a chimney 
without entire reconstruction of foun- 
dations and other major works, but if 
the loophole mentioned in paragraph 3 
were closed, existing low chimneys 
would gradually be eliminated as new 
equipment is installed. In many cases 
of chimneys which are too low for the 
satisfactory dispersion of gases etc., as 
required by section 10, contravention 
of the Dark Smoke (Permitted Periods) 
Regulations will give the opportunity 
for pressure to be brought under 
section 1 for the installation of improved 
plant and in the necessary reconstruc- 
tion to achieve an adequate chimney 
height. 


Table 19 Smoke Nuisances 

Smoke nuisances may relate to smoke 
from domestic premises other than 
from the house chimneys, smoke from 
the chimneys of commercial or indus- 
trial buildings other than ‘“ dark ”’ 
smoke or smoke from burning materials 
in the open. 

Nuisances from domestic premises 
are linked with Smoke Control Orders 
and dealt with in the paper on that 
work. Most other nuisances arise from 
the burning of waste material either in 
plant or in the open. Little statutory 
action has been taken by local authori- 
ties to deal with this matter. 

The question which always arises is 
“Is burning the best method of 
disposal? ’? Every day vast quantities 
of household refuse made up of a great 
variety of material are successfully 
disposed of without burning. Is some 
extension of the local authority refuse 
collection service a better method than 
having a multiplicity of people trying 
often ineffectively to dispose of waste 
on their own works? 

If circumstances are such _ that 
material must be burnt and_ the 
appliance used as a chimney, section | 
will control smoke which is “ dark.” 
Smoke which is not dark and which is 
a nuisance to the inhabitants of the 
neighbourhood is to be controlled by 
section 16 which also applies to smoke 
from material being burnt in the open. 
The nuisance provisions so well known 
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to Public Health Inspectors and so well 
used in the past to deal with all manner 
of problems are to be used with certain 
adaptation. Reluctance to use these 
powers has perhaps been based on the 
lack of a suitable remedy but where 
prohibition of burning is not appro- 
priate, apparatus capable of dealing 
effectively with the incineration of 
almost any type of material is now 
available. 


Table 21 Publicity 


Today there is surely no industrialist 
who is not aware of the Clean Air Act 
and its relation to his plant. For many 
years now some control has been 
exercised over smoke emission from 
his works and the attitude of many is 
to regard the new provisions as a 
logical extension of legislation. These 
new provisions are, however, unfor- 
tunately regarded by some as just 
another instance of the management 
being pushed around by local authority 
officers. 

Whilst extensive publicity on the 
industrial provisions may not be as 
necessary as in the case of smoke control 
area work, the importance of constant 
contact with plant operators cannot be 
over emphasized; that many authorities 
realize this is evident from the returns, 
but much more remains to be done. It 
will be useful to have further comment 
on this important feature of our work. 

Associations representing various in- 
dustrial interests have displayed a 
welcome anxiety to keep their members 
informed of the Act’s requirements and 
have held meetings and conferences at 
which the problems created have been 
discussed. 


Table 24—Boiler Operators 


With the generally accepted need 
for trained boiler operatives it is 
remarkable that although only 40 per 
cent. of the authorities reporting had 


courses available only a further 6 per 
cent. indicate the need for courses to be 
arranged in their areas. 

The Society’s policy is to secure the 
compulsory training of all stokers and 
it is hoped eventually to sponsor a Bill 
in Parliament to this end in the belief 
that a well trained stoker is the key to 
the proper use of fuel and the attain- 
ment of a clean atmosphere. If 100 per 
cent. trained staff is to be secured 
increased training facilities will ob- 
viously be needed on a very large scale. 


Conclusion 


It is not possible to summarize the 
detailed information shown in the tables 
but in general the returns indicate that 
a reasonable attempt is being made by 
many authorities and their officers to 
implement the industrial provisions of 
the Clean Air Act, 1956. The gradual 
extension of this work over the next few 
years will require a major contribution 
from fuel users, fuel suppliers, manufac- 
turers of plant and local authorities, 
and a tremendous field for co-operation 
exists. It must not, however, be thought 
of purely as an exercise in co-operative 
effort; so far as local authorities are 
concerned the work involves the 
administration of a statute and those 
who fail to show a reasonable degree 
of compliance with the requirements 
expose themselves to the full rigour of 
the law. 
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TABLES ON THE QUESTIONNAIRE REPLIES 


TABLE 1 


Proportion of Questionnaire Forms Returned 

















Returns 
Type of Authority Total No. of Authorities No. ( Percentage 
England and Wales 
County Borough 83 80 95 
Borough 318 234 73 
Metropolitan Borough 29 29 100 
Urban District 564 395 70 
Rural District 474 222 47 
Total 1,468 960 66 
Scotland 
County Council 33 19 58 
* Large Burgh 24 22 92 
Small Burgh 174 52 23 
Total 231 93 40 


* Includes tour Counties of Cities 


TABLE 2 


Table showing contraventions and prosecutions under Section 1 
of the Clean Air Act, (Prohibition of Dark Smoke) 


Key: Figures in ordinary type show the number of authorities observing number of 

contraventions in each group. Figures in bold type show number of prosecutions and 

figures in italics show the number of authorities prosecuting. Example: 30-18—3 indicates 

that 30 authorities observed between 1 and 20 contraventions, and that 18 prosecutions 
in all were undertaken by 3 authorities 


(a) England and Wales 





No. of Authorities observing the No. of Contraventions tn first column 























No. ef Contraventions | County B’s | Boroughs | Met. B’s| U.D.’s | R.D.’s Total 
Zero 3 73 5 167 136 384 
I-—— 20 go— 18— 3] 115-3-3| 16-2-2} 187-5-3| 80-0-0| 428- 28-17 
21— 60 22- 12- 5| 35-5-3| 3-0-0] 36-1-r| 6-0-0} 102- 18 9 
61—100 I1I- 9- 5| 7-I-1| 4-0-0| 4-0-0| 0-0-0| 26— 10- 6 
10I—250 (10-.53- 4], 4-@-0| 1-0-0] 1-0-0} 0-0-0|16- 53->4 
251—500 I- @ 0] 0-0-0] 0-0-0} 0-0-0] 0-0-0 I- 0-0 
Over 500 3—- 3I- 2} 0-0-0} 0-0-0] 0-0-0} 0-0-0 3- 3I- 2 


Totals | 77-123-19| 161-9-7| 24-2-2| 228-6-4| 86-o0-0] 576—-140—32 


Total Contraventions 6,583 3,4 52 810 2,642 551 13,698 





FD 


(b) Scotland 


No. of Authorities observing the No. of 
Contraventions in first column 























No. of Contraventions Cty. Councils | Large Burghs | Small Burghs Total 
Zero 1 3 36 49 
I— 20 5-0-0 10-0—0 14-0—-0 29—-0-—0 
21— 60 2-0-0 q-I-1 2-0-0 TI-¥-7 
61—100 1-0-0 2-0-0 0-0-0 3-0-0 
10I—250 0-0-0 0-0-0 0-0-0 0-0-0 
251—500 0-0-0 0-0-0 0-0-0 0-0-0 
Over 500 0-0-0 1-0-0 0-0-0 1-0-0 
Totals 8-0-0 20-1-1 16—-0-—0 44-1-1 
Total Contraventions 137 1,026 152 1,315 
i 
TABLE 3 
Prosecutions 


Penalties imposed when prosecution has been undertaken 











England and Wales ; Other 

Fine County Boroughs | Local Authorities Total 

£ 1-10 88 9 97 

£ 11-20 1g O rs 
£,21-50 2 I 3 
Over £50 O oO fe) 
Guilty, no fine 8 O 8 
Totals III 10 12I 

Cases dismissed 6 6 12 

No information 6 I 7 


Scotland 


In the one case in which a prosecution took place in Scotland (a large Burgh) a fine of 
less than £10 was imposed. 


TABLE 3b 


Number of plants employing workers as specified in first column, 
proceedings having been taken under Section 1 of the Act 


Number of Workers 














Type of Authority Less than 50 51—499 500—1,499 | Over 1,500 

England and Wales 

County Boroughs 37 50 15 8 

Boroughs 2 5 O O 

Metropolitan Boroughs I 2 oO oO 

Urban Districts 2 2 O a) 
Scotland 

Large Burghs I O O fe) 


Note: There were no proceedings taken in Rural Districts, County Councils and Small 
Burghs 
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TABLE 3c 
Number of insiallations grouped by age of plant 











England 

Age of Plant and Wales Scotland 
Less than 5 years 5 — 
5——20 years Day) I 
20—40 years 55 — 
40—5O years II — 
Over 50 years 21 — 
Totals 119 I 

TABLE 3d 


Types of installation on which offences under Section 1 were committed 











England 
T ype of Plant and Wales Scotland 
Lancashire Boilers 66 — 
Vertical Boilers 12 I 
Section Boiler with 

Underfeed Stoker 3 — 

Trade Refuse Disposal Plant 3 —- 

Miscellaneous 20 — 

Totals 104 I 

TABLE 3e 
Reasons for the Contraventions 

Careless or unskilled stoking .. its eas Re ce oe 
Overloading 8 
Bad firing : 3 
Unsuitable fuel . 5 
Poor maintenance 6 
Age of boiler 2 
Unsuitable or underloaded boiler 7 
Lack of supervision : 3 
Burning out of paint drums placed i in "Furnace Chamber I 





157 





TABLE 4 
Amendment of Dark Smoke Regulations 




















No. of Authorities Percentage of total 
Type of Proposing | Recommending | Making Authorittes replying 
Authority amendment | no amendment | no comment | and proposing amendment 
England and Wales 
County Boroughs 28 48 4 35 
Boroughs 52 144 38 22 
Met. Boroughs 7 i7 5 24 
Urban Districts 60 255 80 15 
Rural Districts 10 252 4 
Total 157 803 16 
Scotland 
County Councils O 16 3 O 
Large Burghs 6 16 O oF 
Small Burghs I 30 QI 2 














Total : 62 | 24 | 8 


* This includes a few Rural Districts who recommended no amendment—the very large 
majority made no comment 


TABLE 5 


Temporary Exemption under Section 2 of the Act—number of authorities 
receiving requests, and number of authorities granting exemptions 


England, Wales and Scotland combined 





Number of authorities 














Number of Requests Receiwing Requests | Granting Requests 
ame) 99 2 NE 
6—10 8 8 
11—50 3 2 
Over 50 I I 
Total | III | 83 
TABLE 6 


Installation of New Furnaces 


(Section 3) 
England, Wales and Scotland combined 


Number of contraventions .. - Se ~s ae 2 oe 
Number of cases of failure to notify snc fi 6848 
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TABLE 7 


Number of authorities receiving requests for Prior Approval 
under Section 3 of the Act 








Total number of authorities recewing Requests 














Number of Requests England and Wales Scotland 
Zero 559 63 
Eantehe. 349 24 
Li “20 32 4 
2I— 50 14 O 
5I—100 4 O 
Over 100 2 2 
Total number of authorities 401 30 
Total number of requests 2,455 345 
Not proceeded with 94 a 
Number of requests refused 23 2 


TABLE 8 


Methods of Examination of Prior Approval requests, showing 
number of authorities and percentages (in brackets) 


Type of Authority 


(b) Officers assisted by 
other persons, joint 


(a) Solely by 
committees, etc. 


Authority's Officers 





England and Wales 
County Borough 
Borough 
Metropolitan Borough 
Urban District 
Rural District 

Scotland 
County Council 
Large Burgh 
Small Burgh 


60(81) 14(19) 

101 (69) 47(31) 
17(63) 10(37) 

73(53) 65(47) 

50(68) 23 (32) 

9(69) 4(31) 

9(56) 7(44) 

10(71) 4(29) 

TABLE 9 


Contraventions reported under Sections 5 and 6 of the Act, (Grit and Dust) 





Number of authorities observing contraventions 
as specified in first column 














Number of known contraventions England and Wales Scotland 
I— 10 127 13 
Plan 5O l 5) 
5 1—200 I O 
Over 200 I 6) 
Total number of authorities 136 16 

Total number of known 

contraventions 931 81 
Total number of prior approvals 59 6 


ae 
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TABLE 10 


Number of plans received relating to the height of chimneys 
classified by types of authority 
(a) England and Wales 














Number of plans received | Ciy B's \iBero’s + ULDAs hie Total 

I— 10 = 98 | 124 41 295 

II— 50 24 16 ii I 48 

51—100 5 I O O | 6 

10I—150 3 fe) Oo o | 3 

Over 150 2 O O oO 2 

Total authorities 66 115 Fon | 42 354 

Total plans 1,918 753 436 | 108 B.215 
Number of plans accepted 

without amendment 1,318 497 262 go 2.107 
Number of plans accepted 

after amendment 554 241 151 18 964 

Number of plans refused 46 15 23 O 84 

Number of authorities with 

administrative problems 

or comment 44 68 47 9 168 


Note: Metropolitan Boroughs are not listed, as the London County Council is responsible 
for this aspect of Town Planning 


(b) Scotland 




















Large | Small 

Number of plans received Cty C's Burghs | Burghs Total 

I—10 3 II 23 

11—50 2 5 7 

Over 50 I O I 

Total authorities 6 | 16 9 31 

Total plans 109 144 13 266 
Number of plans accepted 

without amendment 106 95 9 210 
Number of plans accepted 

after amendment 3 47 4 54 

Number of plans refused O 2 O 2 

Number of authorities with 

administrative problems 

or comment 3 9 14 
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TABLE 11 
Number of Smoke Control Areas classified by types of authority 





Number of areas by 1/7/60 
Over | Total auth. Total 





Type of Authority Tee. 52h BSB BO SAG al wth areas areas 
Cty Borough Ie Ok Ai = Br 24 50 
Borough LO AO, - Ol Or On il TI 19 
Metropolitan Borough Oy” Be. 3 if O 250 17 27 
Urban District TO? CORO. ON) Oe cea: 17 47 
Large Burghs (Scotland) Ope OA AOR FO. ot 5 15 








Totals | ATER ay OO, el Maley, 74 158 





Note: There were no Smoke Control Areas in Rural Districts, Gounty Councils and 
Small Burghs 


TABLE 12 


Number of Conversions required in Smoke Control Areas, classified by type of 
authority and number of premises in the Area 













































































England and Wales Scotland 
County Boroughs | Boroughs Met. Boroughs | Urban Dis’ts. | Large Burghs Totals 
Premises 
in Areas Auths. | Conus. | Auths. | Convs. | Auths. | Conus. | Auths. | Convs. | Auths. | Conus. | Auths. | Convs. 
Less than 50 oO | fo) I oO oO (6) oO Co) oO fo) I 6) 
5I— 100 2 135 oO oO O oO 3 oO I 40 6 175 
I0I— 500 9 1,168 3 522 5 397 6 446 2 497 1) "25 2,970 
501—1I,000 8 2,244 7 1,535 I 330 3 945 10) 0) 19 5,054 
I ,OOI—5,000 4 3,895 O O 8 5,949 5 539 2 1,007 19 11,390 
Over 5,000 i} 16700 oO fo) 3 4,216 fe) oO oO fo) AL) | Toxo Ko 
Totals 24 | 14,142 II 2,057 | 17 10,892 | 17 1,930 5 1,484 | 74 | 30,505 
Total 
premises 17,551 6,622 45,128 16,457 3,096 88,854. 








Note: There were no Smoke Control Areas in Rural Districts, County Councils and Small Burghs 


TABLE 13 


Arrangements for Smoke Control Area survey staff 
made by different types of authority 











Public 
Health Special Surveyors * Other 
Type of Authority Inspectors Staff Department Methods 
England and Wales 
Cty Borough 45 12 O 2 
Borough ae a I 3 
Metropolitan Borough 23 16 te) 2 
Urban District 106 10 6 fe) 
Rural District 29 I I O 
Scotland 
Cty Council 5 O O O 
Large Burgh 8 2 O I 
Small Burgh 6 O 4 I 





* These include the use of ‘‘ Administrative Staff’ and Students 
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TABLE 14 


Number of Authorities with Smoke Control Areas recording difficulty over 
Miner’s Concessionary Coal, classified by types of authority 








Type of Authority Number of authorities recording difficulty 

England and Wales 

Cty Borough 4 

Borough 8 

Urban District 45 

Rural District 3 
Scotland 

Cty Council O 

Large Burgh oO 

Small Burgh 4 


Note: 36 other authorities recorded the presence of other difficulties 


TABLE 15 
Public Opinion in Smoke Control Areas 














Very Non- 
Favour- | Favour- | Commii- Strongly No 
Type of Authority able able tal Critical | Critical | Answer 
England and Wales 
Cty Borough O 14 6 3 fe) I 
Borough 2 6 2 O O O 
Metropolitan Borough I 15 I O oO O 
Urban District I 9 2 2 O 3 
Scotland 
Large Burgh 2 I I oO I 


Note: There were no Smoke Control Areas in Rural Districts, County Councils and 
Small Burghs 


TABLE 16 


Number of Authorities using Gas Ignition 
in Smoke Control Areas 





England 
and Wales Scotland 
Yes SI 3 
No/No comment 38 2 
TABLE 17 


Smoke Control Areas—Special Exemptions 








Number of England 
Special Exemptions and Wales Scotland 
Less than 50 iy) 2 
51—100 O O 
Over 100 4 fe) 
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TABLE 18 


Smoke Control Areas—Contraventions 








Total 
Type of Authority Contraventions Prosecutions 

England and Wales 

County Boroughs 524 21 

Boroughs 12 

Metropolitan Boroughs 110 I 

Urban Districts 128 2 
Scotland 

Large Burghs 61 oO 

Totals 835 24 


There were no contraventions in Rural Districts, County 
Councils and Small Burghs 


TABLE 19 
Smoke Nuisances 
England, Wales and Scotland combined 


Prosecutions .. z% ie ah. ae 9 

Successful Ep i “i a. ae 8 

Comments on Industrial Waste re ie tA 

Comments on Garden Refuse Fires .. sacs OO 
TABLE 20 


Number of authorities adopting the Building Bye-law and percentage (in 
brackets) of those returning the Questionnaire 


Type of Authority Number Adopted 

England and Wales 

County Boroughs 69(86) 

Boroughs 153(64) 

Urban Districts 240(61) 

Rural Districts 48(22) 
Scotland 

County Councils 6(32) 

Large Burghs 7077) 

Small Burghs 10(19) 

Totals 543(56) 





Notes: We are informed that the L.C.C. has made a bye-law similar to the Building 
Bye-law, applicable to the Metropolitan Area. 


The latest information from the Ministry of Housing and Local Government is that 
in England and Wales, 601 authorities have now had the Bye-law confirmed by the 
Minister 


TABLE 21 


Publicity undertaken by authorities and other bodies, 
classified by type of authority 


Number of Authorities (percentages in brackets) 




















General 
In Industry Smoke Problem | Smoke Control Areas 
By By | By 
By another By another By another 
Type of Authority Auth. body Auth. body Auth, body 
England and Wales | 
County Boroughs 43(54) | 16(20) | 53(66)| 39(49) | 49(61) | 31(39) 
Boroughs 65(28) | 25(11) | 86(37)| 34(15) | 77(33) | 31(13) 
Metropolitan Boroughs 11(38) 1( 3) 20(69)} 5(17) | 26(90) | 10(34) 
Urban Districts 5G(15) 2 FOC 4} Tor(e6)| — 3t.2) |. #7(eo). } e807) 
Rural Districts 15¢7) | 9( 4) | 1205)} 703) | 402) | 304) 
Scotland 
County Councils 1( 5) 2(10) 3(16)}| of 0) 1( 5) o( 0) 
Large Burghs -16(73) | 6(297) | 17(77)) © 7132) || 16(73)- |. 732) 
Small Burghs s(ro) | 3 6 |. tf 8) | bnCoye a0 8) 1. 36) 
TABLE 22 
General attitude of Press toward Clean Air Policy 
Enthu- | Favour- Non- Antago- No 
Type of Authority siastic able | committal| Critical nistic answer 
England and Wales 
County Boroughs 11 52 8 I O 7 
Boroughs 6 104 58 Oo O 45 
Metropolitan Boroughs fe) 25 4 oO O oO 
Urban Districts 7 123 151 I 4 99 
Rural Districts 6 33 68 O O 107 
Scotland 
County Councils I 5 2 O O II 
Large Burghs 2 15 4 Om Oo I 
Small Burghs I si 18 O Oo 26 
Totals 34 364 313 2 4 296 





TABLE 23 
Organized opposition to the Act or Clean Air Policy 








Number of 
Authorities 
Type of Authority reporting 
England and Wales 
County Boroughs 16 
Boroughs 22 
Metropolitan Boroughs I 
Urban Districts AI 
Rural Districts a 
Scotland 
County Councils I 
Large Burghs 3 
Small Burghs 2 


TABLE 24 
Boiler Operators 


Number of Authorities 











England 
and Wales Scotland 

Courses available 371 36 
Need for courses 57 5 
Support likely from: 

Employers 45 4 

Operators 30 3 

| 
TABLE 25 


Number of authorities commenting on the desirability of changes in the Act 














Type of Authority Satisfactory Change 

England and Wales 

County Boroughs 9 28 

Boroughs 23 48 

Metropolitan Boroughs 5 9 

Urban Districts 21 49 

Rural Districts 4 9 
Scotland 

County Councils I 2 

Large Burghs | 2 6 


Small Burghs | 2 I 





APPENDIX: THE QUESTIONNAIRE 


The substance of the questionnaire on which 
the foregoing reports are based 1s reproduced 
below for reference. The spaces, and in some 
cases boxes, for replies are omitted. Except in 
Question G it was asked that the figures given 
should relate to the first three years of the working 
of the Act, i.e. to 31st December, 1959. 


A: Section 1—Prohibition of Dark 
Smoke 


(i) Number of contraventions observed 
(ii) Number of contraventions dealt with 
by (a) informal action 
(b) prosecution 
(111) Number of penalties imposed within 
following categories: 
Fine (a) £1-10; (b) £11-20; (¢) £21- 
50; (d) Over £50; (e) Cases found 
guilty, but dealt with other than by 
fine 
(iv) Frequency of use of specified defences: 
(a) Lighting up; (b) Failure of fur- 
nace; (c) Unsuitable fuel; (d) Com- 
binations of these three defences 
(v) Number of Cases dismissed 
(vi) (a) Do you consider the. Dark Smoke 
(Permitted Periods) Regulations re- 
quire amendment? (Yes/No) 
(b) If so, why? 
(vii) Any further information or comment 


B: Section 2—Temporary Exemptions 


(i) Number of exemptions requested 
(ii) Number granted 
(ii) Principal reasons for requests 
(iv) Any further information or comment 


C: Section 3—New Furnaces 


(i) Number of contraventions under sub- 
section (i) 
(11) Number of known cases of failure to 
notify intention to install 
(iii) Further information or comment 


D: Section 3—Prior Approval 


(i) Number of requests for prior approval 

(11) Number of applications not proceeded 
with 

(111) Number of requests refused 

(iv) How are prior approval requests 
examined ?: 
(a) By authority’s officers (Yes/No) ; 
(6) By officers in consultation with 
other persons (Yes/No); (c) By Joint 
Committee of local authorities (Yes/ 
No); (d) By other special body (Yes/ 
No) . 


If by (c) or (d), please give further 
details 


E: Sections 5 and 6—Grit and Dust 


(1) Number of known contraventions 
falling within the province of the local 
authority 

(ii) Number of prior approval submissions 
under S.6(1) 


(ii) Further information or comment 


F: Section 1o—Height of Chimneys 


(i) Number of plans (a) submitted; 
(b) rejected; (c) accepted without 
amendment; (d) amended after in- 
formal discussion 

(ii) General procedure involved, and ad- 
ministrative problems encountered 


G: Section 11— Smoke Control Areas 


(i) (a) Has the Authority any Areas in 
operation (or will have on or 
before 1st July, 1960) (Yes/No) 

(b) If “Yes”, please give number of 
areas 

(c) Total number of domestic pre- 
mises. Total conversions effected 

(d) By whom is survey and other 
detailed work carried out when 
an area is planned (e.g. Public 
Health Inspectors, Special Staff, 
Surveyor’s Dept. etc.) 

(e) Have difficulties over miners’ con- 
cessionary coal been a deterrent to 
local authority action: (Yes/No/ 
Not applicable) 

(ii) Where Areas are in operation: 

(a) What difficulties Gf any) have 
arisen ? 

(b) Have they been overcome? (Yes/ 
No) If not, please specify 

(c) The prevailing public opinion in 
the areas is: (Very Favourable/ 
Favourable/Non-Committal/ 
Critical/Strongly Critical) 

(d) Do you insist on gas ignition for 
solid fuel fires? (Yes/No) 

(¢) Please give figures and particulars 
of special exemptions of individual 

installations, etc. 

(f) Number of contraventions of S.11 
(1) observed; (2) Dealt with by in- 
formal action; (3) Dealt with by 
prosecution 

(iii) Further information or comment 


(N.B.—If your Authority has introduced a 
Smokeless Zone under a Private Act, 
tenancy agreement, etc., please do not 
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include in above returns. Information 
would be appreciated on a separate sheet) 


H: Section 16—Smoke Nuisances 


(1) (a) Number of prosecutions under 
S.16; (6) Number successful 
(ii) Principal causes of such nuisances 
(111) Any particular information about the 
burning of industrial wastes 
(iv) (a2) Do you make special arrange- 
ments for disposal of garden 
refuse? (Yes/No) 
(6) If so, please give particulars 
(v) Further comments 


J: Section 24—Building Bye-law 
(1) Has your Authority adopted this Bye- 
law? (Yes/No) 
(ii) If so, have you any observations on its 
working—administration, difficulties, 
ete. 


K: Publicity, Educational Work, etc. 


(i) Is publicity or educational work relat- 
ing to the Act being undertaken in 
industrial concerns: 

(a) by the Local Authority ? (Yes/No) ; 
(6) by another body? (Yes/No) ; 
If so, please give brief details 

(ii) Is publicity or educational work being 
undertaken relating to: 

(a) the general domestic smoke prob- 
lem? (By local authority Yes/No, by 
other body Yes/No); (6) smoke con- 


trol areas? (By local authority Yes/ 
No; by other body Yes/No) 

If so, please give details (including 
extent of work) 

(ii1) General attitude of the Press towards 
clean air: (Enthusiastic/Favourable/ 
Non-Committal/Critical/Antagoni- 
stic) 

(iv) Is there any organized (a) opposition 
to the Act? (Yes/No); (b) denigration 
of Clean Air Policy? (Yes/No) 

If so, please give brief details 
(v) Further information or comment 


M: Boiler Operators 


(i) Are there courses for the training of 
Boiler Operators in, or conveniently 
near to your area? (Yes/No) 

(ii) Ifnot, is there a need for such courses ? 
(Yes/No) 

(111) Do you think support would be likely 
from (a) employers? (Yes/No) 

(b) operators? (Yes/No) 

(iv) Can you give information on (a) the 
number of boiler operators employed 
within local authority’s area; (6) the 
proportion working on _ hand-fired 
boilers ? 

(v) Further information or comment 


N: General 


Any general observations on the working 
and value of the Act 
Suggestions for changes in the Act 


SUPPLEMENTARY QUESTIONNAIRE ON PROSECUTIONS UNDER 
SECTION I AND ON PRIOR APPROVAL 


Section I 


Where prosecutions have taken place, will you 
you please indicate: 


(i) Number of workers in whole plant.* 

Less than 50, 50-499, 500-1,499, over 
1,500. 
(*** Plant’? here means the whole 
factory, or factories, in which the 
boiler or furnace is installed, or which 
are served by it. 

Where more than one prosecution 
has been undertaken, please show 
total number of plants in EACH 
group). 

(ii) How frequently were the “ specified 
defences ” used? (See Section 1(3) of 
the Clean Air Act). 

(a) Lighting up, (>) Failure of furnace, 
(c) Unsuitable fuel, (d) Combinations 
of these three defences. 

(iii) On what type of installation was the 
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offence committed ? (e.g. Water Tube 
Boiler, Package Boiler, etc.). 
(iv) Capacity of installation (in B.T.U.s). 
(v) Have you any idea of the age(s) of the 
installation(s) ? 
Less than 5 years, 5-20 years, 20-40 
years. 

(Where more than one prosecution 
has been undertaken, please show total 
number of plants in each age group). 

(vi) Can you state what, in your view, was 
the reason for the contravention(s) ? 
(e.g. overloading of boiler, age of 
boiler, unskilled or careless stoking, 
etes)'. 


Section III 


Where requests for Prior Approval 
under this Section have been refused please 
can you give any information about the 
principal reasons for refusal. 


ADDITIONAL REPORT FOR SESSIONS ON THE 
WORKING OF THE CLEAN AIR ACT 


Questionnaire to Port Health Authorities on Section 20 


N Great Britain there are 58 Port 

Health Authorities responsible for 

those aspects of public health 
administration applicable to ships 
using the port. Section 20 of the Clean 
Air Act and the Dark Smoke (Permitted 
Periods) (Vessels) Regulations vest in 
these Authorities the responsibility for 
the implementation of the Act within 
the port, or within the estuary con- 
trolled by the Authority. 


In order to ascertain the experience 
of the Port Health Authorities during 
the first three years of the working of 
the Act, a slightly modified form of 
questionnaire was sent to each Au- 
thority, of which 49 (84 per cent) were 
returned. 


Prohibition of Dark Smoke under 
Section 1 


Number of contraventions 


Of the 49 Authorities returning the 
Questionnaire, 22 indicated that they 
had observed no contraventions, two 
reported more than 100 but less than 
250 contraventions of Section 1, while 
one Authority reported between 500 
and 1,000 contraventions (see Table 1). 
Over "71> per cent. (207) 20h. the 
contraventions were reported by four 
Authorities. 


In few cases was the matter dealt 
with by prosecution. Four Authorities 
instituted proceedings in a total of 17 
cases, as a result of which 19 defendants 
were fined and one given an absolute 
discharge (Tables 2 and 3). The case 
against one defendant was dismissed. 
Many of the Authorities are responsible 
for small ports, used mainly by small 
motor vessels, but in the case of the 
larger ports, there seem to be several 
reasons for the small number of legal 
proceedings instituted. Several Au- 


thorities reported that a policy of 
education, with prompt approaches to 
the Engineer Officer or the Master of 
the vessel when necessary, had resulted 
in a fair degree of improvement. 
Prosecution would obviously be used 
only as a last resort. Some of the major 
Authorities have been hampered by 
practical difficulties in the application 
of the Regulations. In one case, a 
large port reporting 867 contraventions 
stated that the Regulations were so 
difficult to implement that prosecution 
had been possible in only six instances. 
The Regulations permit a vessel with 
hand fired boilers burning coal to 
emit an aggregate of 20 minutes dark 
smoke in any one hour, when under 
way. Especially when emissions of 
dark smoke are intermittent, a vessel 
must be kept under observation over a 
considerable period of time, and unless 
a launch is being used for observation 
purposes, such supervision is difficult. 
Moreover, an offender can pass out of 
the area of jurisdiction of the Port 
Health Authority before the 20 minute 
period has elapsed, and prosecution 1s 
then not possible. 


Comments from several large ports 
suggest that the main offenders are 
tugs, dredgers, hoppers, and harbour 
craft, and some oid, coal-burning 
merchant ships. 


Penalties imposed 


Of the 20 defendants convicted of an 
offence, 12 were fined less than £10, 
and it may be that magistrates tend, at 
this stage, to take a lenient view, but 
the number of prosecutions reported is 
so small that any conclusions drawn 
might well be misleading. 


No information is available about 
the defences used where prosecutions 
took place. 
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are in favour of amendment. 


Amendment of the Dark Smoke 
(Permitted Periods) (Vessels) Reg- 
ulations 


Most Authorities indicated their 
views on the desirability of amending 
the Regulations, six making no com- 
ment, sixteen proposing amendment, 
and twenty-seven proposing no amend- 
ment. In Table. 4. the experience (in 
terms of contraventions) of these two 
last groups is compared. It will be 
apparent that, not only have the 
Authorities proposing amendment to 
the Regulations had more experience 
of observing contraventions (a total of 
1,429 compared with 379), but that 
twelve of the sixteen Authorities 
reporting more than 10 contraventions 
More- 
over, the return from one Authority 
recommending “no change ’”’ reports 
212 contraventions, representing 56 
per cent of the total returns in this 
category, and in this case (a port and 
canal town) there are geographical and 
navigational problems which require 
special consideration. 


With one exception, where an 
amendment has been proposed by an 
Authority, it includes a recommenda- 
tion that the permitted periods be 
shortened. Some Authorities also pro- 
pose shortening the observation period, 
on the grounds mentioned above—that 
it is difficult to keep a vessel under 
observation for periods of one or two 


hours unless suitable launches and 


adequate staff are available. 


Temporary Exemptions 


The forms returned show that the 
Authorities replying had received no 
applications for temporary exemptions, 
under Section 2 of the Act. 


Other Comment 


By sub-section 5 of Section 3 of the 
Act, the application of permissive 
‘““ prior approval’”’ is limited to new 
boiler plant attached to already 
existing buildings, or to boiler plant 
“for the time being fixed to or 
installed on any land.”’ One interesting 
proposal is that in the case of new 
British-= vessels) a sform. of °“ prior 
approval ”’ of boilers before installation 
should be introduced. The regulations 
might also provide for the fitting of 
smoke meters and other instruments to 
assist boiler operators to control smoke 
emission. 

Another proposal is that a periodic 
survey of marine boiler plant be 
undertaken, to ensure that boilers are 
capable of providing adequate steam 
without forcing. Since many contra- 
ventions are caused by the overloading 
of boilers, a regular survey of this kind 
would do much to reduce smoke 
emissions. Unfortunately, it is likely to 
tax unduly the available resources of 
skilled personnel, and on this ground 
may prove impracticable. 


Table No. 1 
Number of contraventions 


Table No. 2 
Number of prosecutions, etc. 








observed under Section 1 of the Act Number of authorities which 
Number of authorities Ripeeeie ‘i f oon tie 
Number of observing contraven- | Number of Pe taken .. ** aes 
contraventions tions in first column Number of defendants  .. te ae 
On tires e es 22 
I-20 ie ois 15 Table No. 3 
21-60 ss e 7 Penalties imposed in the event of 
61-100 4 prosecution 
I1OI—250 2 Number of 
BOO OO ers ‘ Penalty defendants 
Thi vO ve or 12 
Total number of me ae oA 5 
authorities .. 49 Loita), iy e: 5 
Total number of Absolute discharge I 
contraventions 1,808 Gace dismissed : 
Note: Only four authorities instituted 
prosecutions. In no case did the 21 
number of prosecutions exceed 10. 
Table No. 4 
Amendment of the Dark Smoke (Permitted Periods) (Vessels) 
Regulations 


Number of authorities proposing 


Number of contraventions 


reported be changed 
O ad a a I 
I-10 + a 3 
11-50... as oe ‘i 
51-100 i: bse 3 
1O0I—250 AR I 
251—1,000 4: ws I 
Total authorities a 16 


Total contraventions 1,429 


that the regulations 


Total number of 


be not changed authorities 

15* 16 

8 II 

2 9 

: 4 

I 2 

O I 

27 43 

379 1,808 


* A further six authorities observed no contraventions and made no comment 
about amendment. 
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Discussion (Thursday afternoon) 


Alderman Mrs. A. E. Prendergast, 
in opening the discussion said the question- 
naire indicated the number of conversions 
required at the time of the survey; 
although there might not be a single 
objection only about one half or less of 
these conversions were carried out. Apart 
from wondering what happened at these 
premises their publicity campaigns were 
not apparently effectively reaching the 
people. In Dagenham in dealing with a 
second area of nearly 4,000 council houses 
it was hoped to use for demonstration 
purposes for, say, one day, houses as and 
when they became vacant in a number of 
different streets. It was hoped, in fact, to 
bring the publicity to the people in their 
own Streets. 

Dr. J. S. G. Burnett, (Preston), drew 
attention to the effect, on the general 
population of a town, of publicity designed 
to acquaint residents in projected smoke 
control areas with the intentions behind 
the legislation. It was common at meetings 
and exhibitions to meet householders from 
all over the town intimating their active 
support for clean air and asking whether 
they could receive grant towards conver- 
sion although their property, solely 
because of administrative difficulties, was 
not situated in an area designated for 
immediate control. These people were 
active supporters of the clean air move- 
ment, they lived in “ black areas”? and 
were denied immediate financial help 
whereas many of the “ couldn’t care less 
type’ benefited by the lucky chance of 
living in a district chosen for immediate 
action. He felt that the Minister of 
Housing and Local Government and his 
staff were actively in support of clean air 
but their actions were governed by 
existing statutory legislation. It was for 
those working at the periphery and in 
close contact with problems such as these 
to put forward suggestions that might be 
of help to the Minister. The Society might 
consider a fresh approach to the Minister 
based on the idea that where an authority 
proposed to proceed with smoke control 
orders within the following five years all 
householders within such designated areas 
could receive grant for approved conver- 
sions conditionally on their agreeing not to 
emit smoke from a chimney of their house. 

It was logical to help rather than to 
punish supporters and failure to meet what 
was a sound request based on good 
commonsense solely because of ‘‘ adminis- 
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trative reasons ’’ was an excellent way of 
alienating the sympathies of the thinking 
section of the population. 

S. Cayton, (West Bromwich), said he 
thought there was need for procedural 
improvements leading more quickly to 
smoke control orders. He thought local 
authorities and the Ministry had enough 
experience and knowledge to enable them 
to estimate the total cost with reasonable 
accuracy without the necessity of visiting 
every house. This could be left until the 
Order was confirmed and a date fixed for 
its operation. 

If areas were made much larger say, up 
to five years’ work and divided into annual 
portions for operational purposes, any 
householder could be paid grant after 
confirmation of the whole area even 
though in a particular case he might be 
acting five years before the latest date. 
This change would produce a more 
positive approach and enable the public to 
know the programme well in advance and 
take advantage of it if they so desired. 

Cc. H. Crawford, (Brierley Hill), 
emphasized that the Society was concerned 
with progress in smoke control areas 
directed primarily at domestic premises. 

The greatest obstacle to progress was 
the cumbersome administrative procedure 
illustrated by the length of time which 
elapsed between approval in principle and 
the operation of an order. It would be 
easier if: 

(1) The five-year programme was ap- 
proved and local authorities given 
authority to proceed with orders 
necessary. 

All orders affecting new housing 
estates came into force without the 
six months waiting period. 


A system of standard grants for 
adaptations was adopted similar to 
the standard improvement grant 
system. 


Alderman W. L. Dingley, (Warwick- 
shire County Council), said that 80 per 
cent. of smoke nuisance was caused by 
domestic chimneys, the Minister of 
Education should consider introducing 
clean air as a priority subject on school 
curricula. To kill old people with air 
pollution was not cultural advancement. 

He was glad to be able to say that 
Warwickshire Clean Air Council had 
arranged to meet headmasters or their 
representatives and it was hoped to be able 


(2) 


(3) 


to arrange education on clean air to be 
given in the schools. 

His second point was that in single 
storey buildings with short flues, and when 
normal convection was inadequate he 
thought there was a case for the develop- 
ment of built-in electrical fractional horse 
power motor blowers. 

P. H. G. Grimmett, (Wednesfield), 
commenting on his experiences in the 
operation of smoke control areas men- 
tioned the difficulty which arose in his 
authority in regard to the implementation 
of the Smoke Control Order dated to come 
into operation on 1st May 1960 but which, 
due to overtures and as the result of a 
meeting with the fuel distributors of the 
area, was deferred from so coming into 
operation for one month for the very 
simple reason that the original date of 
operation coincided with the coming into 
force of summer prices of fuel, and the 
submission of the fuel distributors that 
they would need to buy at winter prices to 
sell at summer prices with a consequent 
loss. With some apprehension the defer- 
ment was agreed and conference was 
advised that no difficulties arose as a 
result of this decision from either persons 
affected or fuel distributors, but that such 
operational dates should be avoided. 

Referring to firelighting difficulties, Mr. 
Grimmett suggested that the normal 
straight insertion poker was not a good 
type for such firelighting and that the 
Nicor or Intregal burner was the better 
adaptable for lighting fires from the simple 
scientific fact that the bars of the fire 
appliance would also be partially heated 
and that primary air following thereafter 
into the fuel bed was pre-heated to 
continue the combustion of the fire. In 
fact experiences had been that 40 minutes 
firing had been required by some house- 
holders in smoke control areas, which had 
been cut to seven or eight minutes with 
use of the under firebar poker; and 
personally lighting a number of fires on the 
area had adequately proved this point to 
occupants of dwellings. Reference was 
also made to a previous comment of a 
saving in fuel bills as the result of using 
smokeless fuel and confirmation of this fact 
was given, Mr. Grimmett also indicating 
that pensioners who had meticulously kept 
records in the past would allow their 
records after a winter’s use of smokeless 
fuel to be available for examination. 

Confessing not to be an expert gardener, 
reference was made to the observations in 
Dr. Turner’s paper with regard to garden 
bonfires and Mr. Grimmett took issue with 
the recommendations made of quick firing 


and volumes of smoke, for he felt that 
expert gardeners would feel that the right 
garden bonfire was one which would 
smoulder for days and not disturb the 
neighbourhood but yet retain all the 
nitrogenous and other chemicals within 
the remaining ash for garden fertilization. 
Further if such garden was near to a 
highway there was the question of road 
safety and infringement of the Road 
Trafic Act by the generation of such 
smoke and it seemed an extremely unwise 
suggestion to be made by the speaker in 
the implementation of the desire towards 
clean air. 

Referring to references by previous 
speakers requiring speedier movement in 
the implementation of the Act and less 
cumbersome approach in procedure, Mr. 
Grimmett suggested that it was necessary 
to keep one’s feet upon the ground and in 
looking at the maps which were on the 
Ministry of Housing and Local Govern- 
ment’s stand in the exhibition it was 
apparent that there were those authorities 
who had not yet implemented Bye-law 24a 
and who had not indeed commenced 
smoke control area procedure. He felt 
that there should be some prodding to 
move the laggards into action that there 
then could be a more reasonable approach 
to the picture as a whole. In reference to 
the cumbersome procedure Mr. Grimmett 
drew the attention of Conference that 
county boroughs were the chief com- 
plainants in this direction, that the 
smaller authorities seemed able to cope 
with the circumstances efficiently and well, 
and he naughtily suggested that this point 
should be brought to the notice of the 
Boundary Commission. 

Alderman Mrs. Jj. H. Engwell, 
(Barking), referred to the complaint by 
earlier speakers that preliminary enquiries 
before the making of a Smoke Control 
Order occupied far too much time and 
used considerable inspector hours. 

She said that in Barking they must have 
some bright inspectors because they were 
able to deal with a total of 5,000 houses in 
a period of four months. This was their 
recent experience. She further pressed the 
Conference to maintain pressure on the 
Minister to permit the subsidy to be paid 
to those householders who voluntarily 
changed over from burning coal. She said 
that these volunteers were those who 
should get the benefit of the subsidy and 
not householders within the area of the 
Smoke Control Orders who waited until 
they were conscripted. 

Councillor F. Dawson, (Rawmarsh), 
reminded delegates that Rawmarsh which 


172 








was in an industrial area, including 
Rotherham and Sheffield, had steel and 
chemical works, slag reduction plants and 
collieries. He stated that owing to the 
number of residents receiving concessionary 
coal, the local authority were faced with a 
serious problem relative to clean air zones, 
making reference to Dr. W. C. Turner’s 
paper (Table 14—Concessionary Coal). 

Councillor Dawson then referred to the 
dust and grit from the steelworks, and said 
it was rather difficult to convince residents 
in the area adjacent to the works that 
80 per cent. of smoke pollution, etc., was 
due to householders burning coal when 
looking at the dirty filthy condition of the 
bouses due to industry. He felt it was not 
beyond the ability of manufacturers of dust 
catchers or arrestors to evolve something 
that would prevent dust and grit from 
blast furnaces spreading over the area. In 
Rawmarsh it was not necessary to have 
gauges to measure the emission of dust and 
grit, it was only too obvious; all one 
needed was a brush and shovel. 

Councillor Dawson concluded by thank- 
ing the Sheffield and District Clean Air 
Committee for all they were doing to 
convince the industry in that area of the 
need to get clean air. 

P. D. Coates, (Ministry of Housing and 
Local Government) on his Ministry’s 
behalf congratulated the Society on their 
initiative in issuing the Questionnaire. He 
had noted with much interest the views 
expressed during the discussion. 

G. E. Curtis, (Kingswood), drew 
attention to Dr. Turner’s comments in 
regard to byelaws. In the speaker’s 
experience, enforcement of byelaws made 
under the Clean Air Act was not as 
clear-cut as might be supposed. There 
were snags, common to most local 
authorities, which sooner or later would 
give rise to administrative difficulties in 
extending smoke control areas. 

The Clean Air Act did not permit 
grants to be paid for conversions in 
dwellings built after the Act came into 
force, but it did give local authorities 
power to make byelaws to ensure that only 
approved appliances could be put in 
newly-erected houses. Clearly, here was a 
lead to local councils and the building 
industry on what was expected of them. 
Councils did not adopt the model byelaw 
with alacrity and builders in’ most 
instances containued to install the old type 
grate. 

Even when the byelaw was made, it did 
not apply to dwellings commenced before 
it came into force; nor was it applicable to 
a dwelling built after the byelaw became 


173 


operative, if plans were deposited with the 
council before the operative date. Where 
the byelaw had not been adopted, councils 
still had no control over the use of ordinary 
grates. 

The significance of all this was that 
although the Act came into force nearly 
four years ago, thousands of dwellings 
built since then had not been fitted with 
approved appliances, and in areas where 
the byelaw had not been invoked, this 
would go on indefinitely. 

The speaker had already encountered 
difficulties. Although the byelaw had been 
enforceable in his distinct since December 
1958, there were houses built under the 
‘*“ non-applicable ”’ rule where the builders 
put in the old grates. In cases where the 
byelaw applied, builders put in approved 
appliances. 

To say the least, it was confusing to 
people without knowledge of the circum- 
stances to be confronted with different 
standards of enforcement. It did not need 
much imagination to realize what was 
likely to happen when the dwellings were 
included in smoke control areas, and 
owner-occupiers had to pay the whole cost 
of conversions. They would not be 
impressed by legal quibbles and would be 
only too ready to offer criticism of the 
local council whether it was justified or 
not. 

Mr. Curtis said that as a result of what 
had happened in his district, details of 
which were not germane to the main point 
of his argument, the council had given 
directions that a note should be attached 
to habitation certificates, setting out the 
position of house purchasers under the 
Clean Air Act. This at least would make 
it clear to a purchaser that if he bought a 
new house in which a stool and fret were 
fitted he would know the reason for it. The 
note reads as follows: 


KINGSWOOD URBAN DISTRICT COUNCIL 
Clean Air Act 1956 


Notice to the New Occupier 

(i) As you will be occupying the dwelling to which 
the attached certificate of habitation relates, the 
Council wish to draw your attention to the provisions 
of the Clean Air Act 1956 and Byelaws made 
thereunder. 

(2) The Act was passed to implement government 
policy to rid the country of smoke pollution and 
ensure a cleaner atmosphere. The operation of the 
Act will become progressively wider as the years 
go on. 

(3) One of the means of ensuring compliance with 
the Act is the creation of what are called “‘ Smoke 
Control Areas,” 1.e. areas in which only smokeless 
fuels can be burnt in domestic or industrial premises. 
(Two areas have already been declared in this 
district and others will follow when the Council 
decides to proceed further.) 


(4) Where Smoke Control Areas are created, a 
grant of 70 per cent. towards cost of converting 
existing grates is payable to owners of dwellings 
erected before the Act came into force. As your dwelling 
was built after this date the owner will not be able 
to claim grant when a Smoke Control Order is made. 
(5) To safeguard the interests of purchasers, the 
Council made a byelaw in December 1958, requiring 
all new dwellings to be fitted with approved 
appliances. If the plan of a dwelling was passed 
before the byelaw came into operation, although 
actual construction took place afterwards, the 
byelaw did not apply. This is the reason why some 
houses built during the past year or so have approved 
appliances while others have not. 

(6) If ordinary grates have been put in your 
dwelling it is because the Council had no power to 
insist on the installation of approved appliances. 
They have asked that this fact be made known, 
because at some time in the future you may be 
required to convert your grates and no grant will be 
payable for reasons set out above. 

If you require any further information please 
write to, or call to see someone in the Chief Public 
Health Inspector’s Office, Council Offices, Kings- 
wood, Bristol. 


W. H. Wattleworth, (Liverpool), said 
that: 


(1) The procedure at the present 
moment was long and tortuous and unless 
modification was adopted the local 
authorities would be ° deterred from 
implementing the Clean Air Act. Further- 
more, there should be some streamlining 
to shorten the long period from the 
commencement of the survey to the date 
of operation. 

(2) Shortly after the local authority 
had detailed consultations with the Fuel 
Advisory Committee regarding the avail- 
ability of fuel and it was found that the 
number of objectors was extremely small, 
particularly in respect of large areas, it 
would appear to be an advantage if some 
form of quick approval could be given to 
the applications of those people who 
wished to carry out alterations. 

(3) The information required under 
the survey was delayed as access to all 
premises was required and _ therefore 
placed the men on overtime and caused 
exasperation and irritation to the house- 
holders, which was unnecessary. <A 
percentage figure, ¢.g. 40 per cent. of the 
houses could provide sufficient estimate 
for calculating the requirement of fuel and 
the amount involved in grant aid. 

(4) A great deal of information 
obtained in the survey due to the long 
procedure ceased to be of any value having 
regard to the changes in costs and people’s 
requirements. 

(5) Although public inquiries were an 
essential part of this type of procedure it 
would appear that the enthusiastic desire 
to further smoke control rendered the 
traditional public inquiries with the usual 
procedure a brake on the progress. For 


example, in the Liverpool Smoke Control 
Order No. 10, comprising 27,212 dwellings 
submitted on 22nd July 1960, there had 
been few objectors, and from the letters 
received it would appear that the only 
objections were in respect of the provision 
of suitable smokeless fuels. Under the new 
procedure those points would be considered 
by the local authorities and easily dis- 
cussed with any objectors. Was it possible 
to examine the idea of some form of 
private inquiry perhaps on similar lines to 
the slum clearance procedure? 

Mr. Wattleworth went on to say that 
resulting from the recent survey there were 
persistent “‘ no accesses,’ and therefore it 
took six months longer to carry out the 
survey than originally envisaged. 

There were many other technical aspects 
and traditional objections especially in 
regard to the use of coke, another respect- 
able name for it would probably help. He 
said the experience that Liverpool will 
have shortly when the next large area was 
completed would give guidance as to 
whether that traditional resistance could 
be broken down. 

In the nine areas already in operation 
tremendous interest had been shown by 
the occupiers to other forms of fuels and it 
was surprising how many people were 
turning to electricity and gas as a form of 
heating. 

Mr. Wattleworth thought that the 
continuous public inquiries and objections 
were convincing the general public, as a 
result of adverse publicity, that solid 
smokeless fuel was difficult to obtain and 
had many disadvantages for use for normal 
combustion purposes. 


Discussion (Friday morning) 


Councillor I. Sweet, (Southwick), in 
opening the discussion said that her 
Authority, though small, appreciated the 
curiosity of women spoken of by Mr. 
Birtwisle earlier and had sent two women 
delegates—their Medical Officer, Dr. 
Rosetta Barker, and herself. 

She went on to say that she enjoyed the 
Exhibition and only wished that it could 
be more widely seen, perhaps taken as a 
complete section to the Ideal Home 
Exhibition in London; warmth, cleanli- 
ness and health being the fundamentals of 
making and running a home. 

Having had a cosy half hour thinking 
far more domestically than municipally, 
she was then brought back to sad reality. 
At the Central Electricity Generating 
Board’s stand she read, ‘“‘ If all the coal 
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burnt in this country were burnt in power 
stations, then the air we breathe would be 
very much purer than it is today.” Burnt 
yes, but what about dust and grit from 
coal coming to the station, standing 
uncovered waiting to be burnt and what 
could be done about ash from the chimneys 
afterwards? At present nothing at all 
could be done as could be seen in Mr. 
Birtwisle’s paper on p. 12, Table 9. 

She also said that Brighton Power 
Station on the south coast was coal fed and 
very new. Some would see it next year. 
As everything to do with electricity was 
completely magic to her (by that she 
meant she did not understand the workings 
of it) she could give no technical facts 
except that its two chimneys were 350 ft. 
high from ground level and that approxi- 
mately 15,000,000 g in. bricks were used 
to build it. Those who liked to make little 
calculations down the sides of their 
newspapers could possibly work out its 
size. 

Since the station had been working they 
had formed a joint committee on Atmo- 
spheric Pollution for Hove, Portslade and 
Southwick to investigate complaints 
brought to them, which fell into several 
categories. 

The worst—coal dust and fly ash—she 
repeated, they could do nothing about, as 
they were not yet covered by the Act. 

Their six gauges gave proof of consider- 
able deposits over a very wide area—as did 
their window sills! 

It was, she supposed, inevitable that 
dust was discharged when coal was lifted 
in grabs from the holds of 4,500-ton ships 
which had brought it to the station quays. 

It was also difficult to control the storage 

piles of coal which were open to the 
prevailing south-west wind and constantly 
stirred up by levelling bulldozers. The 
surrounding wall did little to stop the 
clouds of dust which blew in the direction 
of Hove, contrary to public belief that they 
had no problem in the south. Sprinkling, 
which was said to generate heat within the 
piles, might be dangerous. If this was so, 
_why was rain not dangerous? 
_ Fly ash from the chimneys was supposed 
to pass, watersprayed, down belts and 
through telescopic chutes to lorries which 
took it away. But as so often, the human 
element was the weak link in the chain. It 
was so much easier not to extend the chute 
and so much quicker not to cover the lorry 
afterwards. And more could be carried 
away when it was dry. 

Last year when she was Chairman of the 
Committee they paid a visit to the power 
station. They were shown round, lulled by 


comforting scientific facts and shown 
graphs, chemical apparatus and enlarged 
photographs of various particles. Even the 
fly ash on that occasion was good and wet. 
They also had a very nice tea and she was 
photographed looking down a microscope. 

Since then the Central Electricity 
Generating Board had walled in one side 
of the fly-ash loading bay, which helped, 
but coal dust was still causing a good deal 
of annoyance if not a danger to health. 
That must be a big problem everywhere. 
She said that, as another Chairman, of 
their Finance Committee, she appreciated 
that the new power station was their 
** Great Goose,’ but she wished that the 
egg were gold—not brass, for labour-saving 
reasons. 

She concluded by thanking the Chair- 
man for letting her speak about what must 
be another pantomime character, Cinder- 
ella, who was left out of the Act! 

A. Harrison Slade, (National Coal 
Board), began by congratulating the 
Society and Mr. Birtwisle for their 
initiative in drawing up and presenting a 
questionnaire on the working of the Clean 
Air Act to Local Authorities throughout 
the country and Mr. Birtwisle for his 
statesmanlike address and very able 
summary of the answers to the question- 
naire. 

The N.C.B. echoed Mr. Birtwisle’s 
sentiments when he said that work must go 
on and coal must be burned albeit 
correctly so as to comply with the Act 
without slowing down the wheels of 
industry. 

He went on to say that the N.C.B. was 
giving tangible expression of its support of 
the Act by the intensive operation of its 


technical service, much of which was 
directed towards securing reasonable 
compliance. 


Some people were or appeared to be, 
militant towards the Act because they felt 
that the drive for clean air was a drive 
against the use of coal instead of against 
its improper use. Such people needed 
persuading that their views were wrong. 

The summary of reasons given for the 
various contraventions was gratifying in 
the fact that unsuitable fuel was cited in 
only 84 per cent. of the cases which 
compared with 17 per cent. in a summary 
Mr. Graham, Chief Public Health Officer, 
Manchester Corporation, compiled cover- 
ing the years 1946 to 1958 for his district. 
In each summary the most frequent and 
overwhelming reason for contravention 
was bad firing, which bore out Mr. 
Birtwisle’s plea for all operators to be 
properly trained. 
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It was unfortunate for all parties 
concerned that the attitude and approach 
of various authorities to implementation of 
certain provisions of the Act were poles 
apart. That clearly pointed to confident 
knowledge and experience and its applica- 
tion on the one hand and its lack on the 
other and the need for central guidance 
from the Ministry, if not direction. Two 
examples might be quoted to illustrate the 
point. 

Firstly, some towns were allowing the 
use of mechanical stokers installed before 
ist January 1957 on equal terms with 
those installed on or after that date as 
covered by the Minister’s exemption order 
for the industrial use of bituminous coal in 
smoke control areas while others were 
rigorously refusing permission. 

Secondly, with regard to grit and dust, 
some authorities satisfied as to effective- 
ness, have allowed the use of simple and 
relatively cheap settling chambers incor- 
porated in the flues while others had 
sought, in similar circumstances, the 
installation of excessively costly mechanical 
or electrical equipment., 

In that connection it was pertinent to 
point to the survey that National Coal 
Board had done on a cross-section of its 
own boiler plants which showed that in 
every case except with pulverized fuel 
firing that the grit emission was well 
below the highest standards in force in 
U.S.A. namely 0-25 grains per cubic foot 
at 500 deg. F. and 50 per cent. excess air 
equivalent approx. to 0-5 grains per cubic 
foot at 60 deg. F. and 50 per cent. excess 
air. 

The above National Coal Board results 
were obtained without the use of arrestors 
but solely by proper plant operation. The 
Minister had not seen fit to lay down grit 
standards yet but until those were in force 
consumers surely should not be advised or 
persuaded to install unnecessarily expen- 
sive plant to avoid grit nuisance, which 
correct attention at all times to plant 
operation could achieve without the aid of 
any grit arrestor. There was an urgent 
need for a good and harmonious under- 
standing between local authorities and 
industry in solving grit emission problems. 

S. N. Duguid said that as an individual 
member he would like to congratulate 
those local authorities who were already 
spending so much time, thought and 
money, on the establishment of ‘‘ Smoke 
Controlled Areas,” with great benefit to 
the inhabitants at large. He thought that 
the contributors to the discussion had 
spoken with greater confidence and 
fervour than at any previous conference. 


It was hoped that the local authorities who 
had not yet seriously applied themscives to 
this duty, would take heart and at the next 
conference it would be possible to report a 
substantial leap forward. 

He was particularly pleased with Mr. 
Birtwisle’s reference to the training of 
boiler operators and he would ask the 
gathering to remember that our technical 
schools and colleges were always willing to 
put on suitable courses when a reasonable 
number of students could be mustered. 
Through the good offices of the City and 
Guilds of London Institute a ladder had 
been erected by means of which the 
ambitious boiler operator could gain the 
qualification of “‘ Combustion Engineer.” 

E. J. Winfield, (Castleford), said that 
he would like to support Mr. Birtwisle in 
his plea for amendments covering the 
heights of chimneys. It was wrong that 
local authority had no control over the 
heights of chimneys in new construction 
where persons building were not required 
to submit plans under building byelaws; 
it was equally wrong that no control 
existed over existing chimneys into which 
new plant was being connected. He 
would suggest that all new chimneys and 
all alterations to existing chimneys be 
brought under the same form of control. 

Mr. Winfield went on to say that he 
would also like to support Mr. Birtwisle’s 
call for compulsory installation of instru- 
ments. The Ministry had the power to 
require their installation and the presence 
of a smoke density meter with its recording 
chart would, he was sure, do much to 
eliminate emissions of dark smoke. 

He added that much had been said that 
morning about observations, but the fact 
remained that whilst inspectors carried out 
periodic checks there were many hours 
when the chimneys were free from visual 
examination. At weekends and during 
night workings some degree of slackness 
could and did enter into boiler house 
practice; with recording meters this would 
reveal on check and the very presence of a 
recording meter would keep the boiler 
house staff virtually on their toes. 

Finally he turned to certification of 
boiler house operatives of which much had 
been said. He pointed out that to be of 
value a certificate of competence must 
carry with it not only acknowledged status 
but financial benefit. They all appreciated 
that the day when the essential qualifica- 
tion of a stoker was strong back and arm 
muscles had gone; the boiler house of the 
future will demand more and more 
technical knowledge. It would be folly to 
expect vast numbers of men to undertake 
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a course of study and sit for an examination 
if the certificate issued was only of academic 
value; time was overdue when certification 
should be recognised and brought with it a 
plus rate of wages. 


K. Higginson, (Area Engineer, The 
National Industrial Fuel Efficiency Ser- 


| vice), spoke on the training of boiler 


operators. He pointed out that other than 
technical school courses there was in 
existence a correspondence course for 
boiler operators and that the National 
Industrial Fuel Efficiency Service had 
already successfully trained 8,000 opera- 
tives under this scheme, but during the 
past year the number of operatives had 
fallen to 483. The correspondence course 
gives the successful candidate the City and 
Guilds Certificate. He went on to point 
out that the fall-off in enrolment for the 
course was not necessarily lack of initiative 
on the part of the operator, but rather lack 
of incentive on the part of management. 
The fully trained certificated operator 
should receive some acknowledgement by 
the management of his acquired skills. 


E. L. Howe, (British Petroleum Co. 
Ltd.), said that in Part II of the Conference 
he spoke in the discussion purely on 
technical aspects of the paper which he 
had submitted. He wished to make one or 
two comments of a more general nature 
arising not from a _ purely technical 
viewpoint but from his position as an 
observer at the Conference. 


He went on to say that the question of 
the need for scientific measurements was 


referred to several times and it was 
obvious that there was considerable 
support for liaison between scientists, 


technicians, etc., and the public authorities 
whose job it was to implement the Clean 
Act. However, some _ delegates’ 
attitude appeared to be to forget the 
measurements and get on with the job. 
There was something to be said for this 
attitude when the degree and type of air 
pollution was obvious and not in doubt, 
e.g. visible smoke and fall out of grit and 
dust. It would be very wrong, however, to 
just take notice of the obvious and forget 
other less apparent but equally dangerous 
factors contributing to air pollution. That 
was apparently the attitude taken by many 
people. For imstance typical examples 
occurred many times during Part I of the 
Conference—Air Pollution from Road 
Vehicles. Many people complained bitterly 
about dense black diesel smoke showering 
other road vehicles without giving a 
thought to the possible effects of less 
obvious pollutants emitted by the cars in 


which they themselves were travelling. In 
fact diesel smoke was almost the only 
subject discussed in Part I of the Conference 
and at times he wondered whether the 
title should have been changed. They 
hoped that in the not too distant future 
when the main object of the Clean Air Act 
had been achieved, that was to eliminate 
smoke, dirt and grit, the call would come 
for intensive efforts to eliminate the 
insidious, invisible pollutants that so little 
was known about at present. In the 
meantime scientists and technicians by 
measurements and research could fill in 
the gaps in their existing knowledge and so 
provide a basis for future legislation. 

Returning to the immediate aim of the 
Clean Air Act to eliminate smoke, grit and 
dust, it appeared to him that there was one 
failing that had not been mentioned. That 
was in connection with soot blowing on 
boiler plant. During soot blowing periods 
the quantity of solids emitted was manv 
times greater than during normal running. 
Moreover the particle size of the materials 
ejected was comparatively large and so 
caused quick fall-out and annoying local 
pollution. It seemed to him a serious 
failure that stack emissions could be 
controlled to below Ringelmann 2 for most 
of the time but the good work was spoilt by 
short bursts of intensive pollution. He 
admitted that the solution was difficult, 
operators were faced with soot blowing to 
maintain plant efficiency. It appeared that 
all industrial plant must be fitted with 
arresting equipment maintained to give a 
high state of efficiency before they could 
safely say that smoke, grit and dust had 
been eliminated. 

Dr. P. Feltham, (Association of 
Scientific Workers) said that the training 
received by scientists made them specially 
sensitive to the dangers arising from air 
pollution. The Association of Scientific 
Workers had campaigned for legislation 
long before the Clean Air Act became law. 
Pollution and measures against it were 
advancing now as the tortoise and Achilles, 
the tortoise always leading by a margin. 
Scientists were impatient with this; 
advance did not have to be so slow. 

Some definite barriers existed to the 
extension of smokeless zones. Pressure had 
sometimes to be applied, and touchy 
problems had to be touched to ensure 
progress. One such barrier, in areas which 
needed clean air most, was that smokeless 
fuel was not available to miners and other 
employees of the National Coal Board in 
smokeless zones instead of concessionary 
coal. He urged the Executive of the 
National Society for Clean Air to press the 
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National Coal Board to modify its policy in 
this respect. 


G. Nonhebel, (Individual Member), 
said, in respect of Mr. Duguid’s plea for 
training of boiler and furnace operators, 
that there were two additional aspects 
which were at least as important. The 
first was that the design of a plant must be 
correct for the fuel that was to be used and 
the heat output required. No one would 
think of trying to burn heavy fuel oil in a 
stove designed to burn paraffin. If a man 
were given the right plant for the fuel and 
tools (that is, instruments) to see that it was 
working properly he would, with simple 
training, learn to operate the plant 
smokelessly though additional instruments 
would be needed to enable him to run the 
plant at maximum efficiency. Not many 
will recollect that when Mr. H. A. 
Humphrey, a consulting engineer, gave a 
paper to the 1946 Brighton Conference in 
which it was suggested that smoke meters 
should be provided and perhaps made 
compulsory just as speedometers and 
traficators were compulsory on motor 
vehicles, there was much criticism with 
this proposal at the time by several smoke 
inspectors. 


As regards fuel, it was most important 
that the N.C.B. should not only advise on 
suitable fuels for proposed new plants and 
for existing plants, but that they should 
see that deliveries of the right fuel are 
made in practice. A common comment in 
recent years has been that clean coal has 
been delivered by road which was so wet 
that it was running with water; it had been 
the practice of the collieries to deliver such 
wet coal by rail and the water drained out 
during the period of days taken over the 
journey. 

There still remained criticism of the 
eight-hour period during which observa- 
tions should be made of smoke under the 
regulations issued in connection with 


section ‘1 of the -Glean “Aim Act. >The 
eight-hour period was chosen because that 
is the normal period of a shift and many 
operations such as soot blowing are carried 
out on large plants once or twice a shift, 
but the operation of soot blowing is 
conducted on some small plants at 
intervals of days. The regulations had to 
be framed to cover all sizes of plants and 
they covered the installation of modern 
equipment such as soot blowing in small 
plants. 

The Beaver Committee had asked the 
B.S.1. to make careful measurements of the 
minimum amount of smoke that was 
emitted from well-operated coal-burning 
industrial plants of modern design. 
B.S.2978, Part 1, 1958—Measurements of 
Smoke Emission from Industrial Boilers, 
Part 1—Medium Capacity Coal-fired 
Water-Tube Boilers with Travelling Grates 
had already been issued on minimum 
smoke from water-iube boilers. The 
Committee had now issued for industrial 
comment a further report on smoke 
emission from shell-tvpe boilers and the 
Conference would be pleased to hear that 
only 11 mins. of smoke in a week issued 
from one of the eight plants studied. 

Mr. Harrison Slade had over-simplified 
the dust problem. It was wrong to think 
of dust matters only in terms of concentra- 
tion. The weight per hour of dust emitted 
and its size were most important, since it 
was the dust which reached the ground that 
really mattered. There was need for better 
technical service from the Coal Board on 
the choice of dust arrestors for use with 
particular equipment and fuel, since it 
was important from the point of view of 
national economy that unnecessary expen- 
sive equipment was not installed. There 
needed to be some form of published 
technical appraisal of equipment on the 
market because it was well-known to 
specialists that for the same money good or 
indifferent equipment was supplied. 
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presentation. 


NATIONAL SOCIETY FOR CLEAN AIR 


HARROGATE CONFERENCE 


The Des Voeux Memorial Lecture 


to be read at 10.00 a.m. 


on Thursday, 6th October 1960 


CLEAN AIR, PUBLIC OPINION AND THE PRESS 


by 
Sir Linton Andrews, LL.D.* 


OU have paid me the compliment 

of asking me to deal with a 

fascinating but difficult subject. 
The title suggested was “ Clean Air, 
Public Opinion and the Press.’’ Clean 
air—that’s a controversial theme to 
begin with. In general we all believe 
in clean air, just as we all believe in 
lower taxes and lower rates but higher 
benefits from the State and from local 
authorities. We can have clean air at 
a. price, but is it a price that many. 
people are willing to pay? The county 
in which we are met has an old- 
fashioned maxim of which you will all 
have “heard, “Where theres muck 
there's’ money.; “So the “National 
Society for Clean Air will have to work 
hard to convert some of our people. It 
will only succeed if it convinces them 
that clean air pays. 

Public opinion—that, too, is a 
knotty subject, an extremely interesting 
one, but not the kind that you can turn 
up in an encyclopaedia and grasp in a 
few minutes’ careful reading. What 
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makes public opinion? Who make 
public opinion? How can it be stirred, 
how guided, how, if necessary, counter- 
acted? How can we make our own 
private opinions a public force? How 
can we get the general public on our 
side in any proposal for reform of which 
we are sworn defenders, such as the 
crusade for clean air? 

Such questions breed others. Which 
institution has the most power to 
influence public opinion—Parliament, 
the platform, the Press, the pulpit, 
radio, “television, or the ceaseless 
arguing that goes on in societies, in 
clubs, in offices, in our homes, about 
our difficulties, hardships, our pet 
reforms, our denunciations of wrong, 
our hopes for a better world here and 
of a better world hereafter ? 

One thing is certain amid all this 
argumentation day after day, that the 
topics are very largely suggested by the 
Press. So the Press very properly is the 
third panel of my triptych subject— 
triptych, but not, I hope, cryptic. Here 
I ought perhaps to speak after all my 
experience of almost sixty years of 
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journalism with more confidence than 
on other topics, but I am bound to 
admit that again and again, trying to 
solve journalistic problems, I have 
thought of Anatole France’s conclusion, 
** Upon reflection everything becomes 
Gitticult. 

The Press is very ready to guide but 
it is extremely difficult to guide the 
Press. But I shall do what I can to 
explain its relation to great causes of 
reform. That, I am sure, is what you 
have in mind. The thread of continuity 
in our title leads us straight from the 
desirability of clean air to the impor- 


tance of gaining the support of public 


opinion if our reform is to take effect; 
we cannot hope for such an outcome 
of our efforts until we understand the 
workings of the Press and make the 
best use of it we can. Such is the logic 
of our theme. 

To begin with clean air: I take it you 
are all enthusiasts for this boon and I 
share your zeal for it. Being a journalist 
I have had to do most of my work in 
large cities, mainly London, Paris, 
Sheffield, Leeds and Dundee, from 
every one of which, no matter what its 
attractions, it is a joyous relief to escape 
to the countryside or a sea cruise. 

You have taken in hand a sorely- 
needed crusade to protect us against 
the smoke, the dirt, the chemicals, the 
petrol fumes that beset us in our towns, 
especially the large industrial ones. 
Every time I go to London the City and 
West End streets seem to be almost 
poisonous with the fumes of the traffic. 
In my boyhood they smelt like a stable. 
Now they smell like a garage. I much 
prefer a horsey smell to a horse-power 
smell. 

You have put forward on many 
occasions a powerful case for remedial 
and protective measures against these 
ills. How are you to get your ideas 
accepted by a powerful majority of 
citizens? Why is a crusade, which 
implies hostile opposition, necessary ? 
If people are so fond of clean air, as 
everyone on -holiday-is, why «he 
opposition? Is it a general inability to 
appreciate what science can do for us? 
Do we need merely a wider spread of 
information to ensure enlightenment? 


The answers to these questions are to 
be found in human nature. Most of us 
are public-spirited to the point of 
applauding the abolition of smoke or 
the systematic removal of dirt so long 
as it will not cause us any expense or 
inconvenience. We welcome the dec- 
laration of a smokeless zone unless we 
find it means we shall have to spend 
more on our fuel and our fuel appli- 
ances. We hear with. interest and 
approval that corporations are building 
many flats that are electrically heated, 
but it would be quite a different matter 
if we found the Corporation was com- 
pelling us to transform our own cheerful 
firesides, were the “coal leurs “sor 
brightly, into a less picturesque if quite 
clean and efficient form of heating. We 
welcome the revolution started by the 
development of diesel trains, but we 
raise our eyebrows, and perhaps our 
VOICES, at the €nommous Cost of the 
British Railways modernization scheme 
—say £1,660,000,000, money to ke 
spent to make money. 

The question becomes much more 
than the simple one, “ Do we want 
clean air or are we content with grimy 
and fume-laden towns as they are?” 
We have to settle problems which are 
both scientific and economic. ‘The 
manufacturer and the householder will 
want to know how we propose to 
reduce the contamination of the air and 
above all what it will cost them. You 
may be sure that compulsory fresh 
outlays of money will impress them 
more forcibly than conjectural econo- 
mies. Hence-the need to be as_accurate 
and specific as possible when we are 
arguing that clean air would bring 
about great economies. ‘There would 
be less need for the vast sums that the 
town populations in particular spend 
on cleaning materials and the replenish- 
ment of soiled curtains, bed covers and 
all the other soft furnishings. Every 
housewife knows of those sad and 
annoying occasions when the chimney 
has begun to smoke and the smoke 
brings down soot that settles all over a 
room. 

This Society has been working away 
at this subject for more than sixty years. 
It has produced excellent reports, 


excellent schemes. “It ‘has “done its 
utmost to ensure that the private 
opinion of reformers shall become 
public opinion. Just how can we carry 
on this process, how speed it up? 

In addressing ourselves to public 
opinion we must be prepared for its 
rebuffs. Do not believe it to be some- 
thing invariably intelligent, highly 
coherent and compact, quickly respon- 
sive to sound argument. Many mis- 
conceptions prevail about it and in it. 

There is the popular doctrine among 
many people complaining of their lot 
that They do this and They prevent that 
and They impose needless hardships. 
But who are They? Some mysterious 
governing gang who are supposed to 
enjoy most of the power in this country 
and who are all united in the desire to 
exploit the mass of the people. Some 
people imagine that this mysterious 
power is exercised by the politicians. 
If you say, “‘ But surely you don’t think 
the politicians are all of the same 
mnac,s-the reply is, — Ah, but this: as 
really a sham fight. They may seem 
hostile on the platform, but in the tea- 
rooms and corridors of the House of 
Commons you find them hob and nob 
together.” 

Then again some people think the 
true governing power over the minds 
of the country is exercised by the Press 
and in particular by a few Press lords 
who are supposed to be able to impose 
their own ideas on everyone. ‘This, too, 
is obvious delusion. My old chief, 
Lord Northcliffe, could not make us all 
eat standard bread and wear Daily 
Mal hats. The redoubtable Lord 
Beaverbrook confesses that his Empire 
Free Trade campaign has failed and 
is very sad about it. What the public 
shall think is not within the powers of 
a few people to determine. 

So the first point to realize about 
public opinion is that it derives from all 
kinds of tributary sources. We must 
not suppose it is created only by 
Government experts, editorial writers, 
the spokesmen of the professions. 
Political leaders and editorial writers 
do not always lead and create public 
thought. They sometimes march with 
it, sometimes behind it and sometimes 
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against it. Political leaders are often 
but voices for those who brief them. 
Government experts propose remedies 
for ills that business men or humbler 
citizens have bemoaned repeatedly till 
something must be done if only to win 
votes. 

Repeatedly is I think the key word 
here, or, as Mark Twain would have 
put it, the boss word. Repetition is the 
soul of journalism: it is also a motive- 
power of the democratic process. ‘Think 
of all the discussions over the garden 
wall, over pots of tea, over pints of beer, 
over glasses of port. We can imagine 
how often housewifes in smoky areas 
complain of smuts on their sheets, 
blankets and clothes hanging out on 
wash day. They are not likely to accept 
these trials with silent stoicism. Sooner 
or later their experiences will reach the 
ears of would-be reformers and make an 
impression. 

We have, indeed, a wonderful net- 
work of co-operation by which all kinds 
of plain folk can tell their troubles to 
men and women with some influence, 
such as city councillors, trade union 
officials, voluntary workers for 
S.S.A.F.A. and the British Legion. 
These sympathizers—I hope they are 
always sympathizers with real hard- 
ship—may set official machinery in 
motion or they may take their reports 
to higher authority, perhaps to Mem- 
bers of Parliament or local editors. 

I cannot imagine that if an -M_P: 
had the chance to remedy someone’s 
distress or if a local newspaper could 
agitate public opinion by calling 
attention to some grievance the oppor- 
tunity would be missed, partly because 
the Member of Parliament wants to 
stand well with his constituents and the 
editor wants to increase the influence 
and sales of his paper. But I would not 
say their motive was one entirely of 
self-interest. Our helpfulness to each 
other in matters of social reform 
springs largely from our emotion when 
conscience tells us something 1s not fair. 

It is often, as we know to our cost, a 
long process before some grievances 
reach the stage where authority can give 
a verdict and decide on reform. What 
to some people may appear a most 
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desirable improvement may seem to 
others, especially if their pockets are 
touched, a faddy nuisance. Some 
people will complain bitterly of how 
their domestic peace is disturbed by the 
shattering din of fly-by-night aeroplanes 
leaving or arriving at a neighbourng 
airport, but we may be sure that what 
to some people are hideous winged 
monsters appeal to others as signs of 
immense progress in transport, speed 
that is of the utmost value in saving 
time for travellers, and creations of an 
industry that needs national support. 
So you have activity by Residents’ 
and Ratepayers’ Associations, ‘Towns- 
women’s Guilds, the National Council 


of Women, the Noise Abatement 
Society, and all kinds of national 
societies and associations. I have 


heard of a national magazine entitled 
*QOsP 2" (meaning \°° Quiet. Please:”7} 
There are many other kinds of propa- 
ganda whose messages are constantly 
flowing on to my desk with almost the 
persistent continuity of news flashes. 
One society, not I think of long stand- 
ing, claims that already a million words 
have been spoken to audiences and on 
television by its honorary secretary and 
other National Council members. 

I can quote from much nearer home 
an example of what continued effort is 
necessary to get a simple reform. Leeds 
has in the heart of the city a hospital 
with a magnificent history. It is a 
centre of wonderful achievement, a 
centre of first-rate teaching, but being 
in: the centre of the city, -within 
stone’s throw of the Town Hall and the 
Civic Hall, it is exposed to a great deal 
of noise, even at night time, when cars 
and motor cycles go dashing past. 
Some patients, myself among them, 
have been repeatedly awakened with 
nightmare shock when convalescent 
after an operation. ‘There are endless 
complaints. Appeals have been made 
to the: local. Press; the police;:the-City 
Council, to everybody who might be 
supposed to have some influence in the 
matter, but the nuisance continues. A 
lighted notice was put up at night 
saying “ Hospital: Quiet Please,”’ but 
the nuisance goes on. The road on 
which the offenders tear past is the 


Queen’s Highway. We are told that 
motorists and motor cyclists who want 
to go that way, even though they would 
lose only a minute or two by taking 
another route, must be allowed to 
pass. One cannot close the highway to 
people who want to use it. 

I believe that some day for the sake 
of the unhappy patients we shall get a 
better arrangement, but it calls for an 
immense amount of agitation and 
propaganda. My paper has printed 
letters, speeches and leaders about it, 
till readers are bored—unless_ they 
happen to be or have been patients at 
the hospital. Perhaps it is a pity that 
this is not a party question. If it were’ 
it could be discussed at municipal 
election meetings and the City Council 
might be more active about it than it 
has been. 

Some of our methods of opinion- 
forming and public appeal are not as 
effective as they used to be. The plat- 
form is one of the victims of radio and 
television. Not so many citizens go to 
public meetings as they did in the days 
of Gladstone and _ Disraeli, Joseph 
Chamberlain and» Asquith. -The 
Churches influence the faithful but 
seem to have less influence than when 
more people went to the services and 
kept. Sunday asea holy sday..- The 
theatre has occasionally in our time 
done great service to the cause of 
reform. We remember Galsworthy’s 
plays that deepened the public love of 
justice, and Shaw’s plays that stung us 
into thinking about social evils. I may 
be wrong, but I doubt whether the angry 
young dramatists of today are doing 
much to emotionalize and direct our 
belief in great causes. 

But there are two institutions which 
excerise at least as much power as ever. 
One is Parliament. This remains our 
incomparable forum. As a frequent 
visitor to Gallery and Lobby in the past 
fifty years and a faithful reader of 
Hansard I see no decline in the power 
of Parliament to keep citizens well 
informed. It is true that we no longer 
have those breathlessly exciting gladia- 
torial encounters of men like Gladstone 
and Disraeli, but we have had heart- 
stirring oratory from men like Winston 


Churchill and Aneurin Bevan and 
homelier warriors keen to get at the 
facts and put them before Parliament 
and the whole country. It is true that 
Victor Grayson, an M.P. for the Colne 
Valley, not far from here, horrified 
Edwardians by declaring Parliament a 
rotten show, but we may be confident 
that the House of Commons will con- 
tinue its useful if controversial work 
long after he has been forgotten. 

We may at times be inclined to 
disparage the slowness of Parliament, 
and many of us regret some features 
ofits mechanical party war, even though 
we realize how its wordy battles 
awaken and maintain an interest in 
politics among many people who would 
be indifferent to, say, the intricacies of 
economic argument. But there is much 
about Parliament that commands 
respect. I should place high among its 
merits the value of question time. It is 
an education in our democratic system 
to listen while Members, fortified with 
information from their constituents and 
others, are calling the attention of 
Ministers to matters that seem to 
demand attention. A question in the 
House is very often a means of getting 
some absurd action or some injustice 
corrected, It may be that it costs. a 
good deal of money to have Civil 
Servants digging up the relevant facts 
for their Ministers but there is not the 
slightest doubt that a question in the 
House is a valuable popular safeguard, 
a -poimt which -I “am-sare, has; not 
escaped the notice of your Society. It 
is not true that only at election times 
can the constituents assert themselves. 
By keeping an active M.P. well 
informed they can keep the good work 
of informing public opinion going 
steadily forward. 

You will not be wondering what is 
the other British institution I have in 
mind as one swaying the people with 
as much persuasion and force as ever. 
I mean, as you will have guessed, the 
newspapers. Here you may expect me 
to have a neat package of opinions 
ready, the result of long experience. 
But just as a training in the higher 
mathematics may be a training in 
indecision, just as the man who has 
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visited Rome for a week may have 
sharper impressions of the Eternal City 
than a man who has been working 
there for ten years, so it is possible for 
someone to know so much about the 
Press that he hesitates to summarize 
it in swift simplifications without 
qualifying clauses that crowd upon his 
mind. 

For example, I should find it hard to 
estimate with any precision to what 
extent the Press- influences public 
opinion by its own individual policies. 
We must make an immediate distinc- 
tion between the influence exerted by 
the choice and presentment of news and 
the influence exerted by ~ editorial 
comment.) In theory, mews sand 
opinions should be kept apart. Cer- 
tainly the news should be given 
honestly and factually and with no 
desire to gloss over awkward truths. I 
always respect a paper if I see one of its 
foreign correspondents is taking a 
certain line in some important message 
and the editor in a leading article is 
taking a rather different line. It is 
quite reasonable and proper that the 
man on the spot in a foreign country 
should see a problem in a different light 
from that of his editor steeped in the 
doctrines of his own Government’s 
policy. 

It used to be said of the morning 
paper, the Standard, in Gladstone’s time 
that it read as if the entire paper had 
come from one hand and one mind, 
those of the editor, William Mudford. 
That was regarded as a merit, but I 
should have thought it a weakness 
except possibly (though I doubt even 
this) from a literary point of view. 
What is the use of sending correspon- 
dents all over the world if they are 
merely going to echo in their cables and 
special articles opinions formed in Fleet 
Street ? 

Nevertheless there is bound to be 
what is often condemned as selective 
reporting. In theory a paper prints the 
important news, all of it. But in 
practice no paper in the world, not 
even the gigantic New York Times, can 
print (as it professes to do) all the news 
that’s fit to print. Speeches must be 
condensed. News must be sifted. 
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Sub-editing must be selective. And 
selection means that individual taste 
must come into play. A newspaper 
largely reflects the personality of its 
editor—not indeed just his own private 
prejudices and pet interests, but what he 
thinks, using his own distinctive judge- 
ment, will appeal to readers. He 
cannot see every paragraph going into 
the paper, but he is continually trying 
to school his leader-writers, reporters 
and sub-editors in the general principles 
of news selection, news presentment and 
the style of writing, argument and 
description he believes in. 

Lord Northcliffe used to say that one 
of the great powers of the Press was the 
power of the suppress. And so indeed 
it is. But happily there is such intense 
competition among newspapers that 
very few people are inclined to use the 
power of the suppress in an unworthy 
way. They would indeed be soon 
found out. One dear old gentleman, a 
former M.P., used to write to me almost 
every week pointing out that in 
reports of political speeches the York- 
shire Post had left out points which he 
had seen in the Manchester Guardian 
versions, and he roundly alleged that 
some nefarious person on’ my staff, if 
not myself, was cutting out points that 
told heavily against ‘Tory arguments. 
Ultimately I had to silence him by 
proving how often we printed in the 
Yorkshire Post items and points omitted 
by the Manchester Guardian. Selection 
was unquestionably necessary and it 
would have been a miracle if both 
papers, exercising sub-editorial judge- 
ment, had condensed in precisely the 
same way the enormous mass of news 
pouring in. 

Some people imagine that their 
letters’ to “the editor Mare. wrongly 
suppressed, but as controversy is the 
breath of life to a newspaper a sensible 
editor welcomes pungent, well-argued 
letters in opposition to his own policy. 
Only a small number of letters to the 
editor can be published every day. 
Sometimes when a topic has whipped 
up public interest I have had as many 
as 300) letters) im ‘acmornime,). Itras 
obviously impossible to print more than 
a tiny proportion of these. Some 


excellent letters may not get into print. 
But the commonest causes of rejection 
are the libels and inaccuracies in which 
some readers indulge and the lack of 
new points made by others. 

Readers’ letters can be. intensely 
interesting. They sometimes have an 
authority, a closeness of knowledge and 
a force of expression which are not to 
be found among journalists who are 
writing, perhaps to satiety, day after 
day, week after week, month after 
month, year after year. Cartoons may 
be effective, but I doubt whether they 
sway opinion as much as they did in 
the days of F. Carruthers Gould, of the. 
Westminster Gazette, and Sir John 
Tenniel, of Punch. They had more of a 
rarity value in Victorian days. 

News, with its immediate impact, 
often unites the whole nation in emotion. 
An impressive example from journalis- 
tic history is that of the revelations from 
the Crimea by the Times war correspon- 
dent, Sir William Howard Russell, who 
opened the eyes of all Britons to the 
ghastly sufferings of our soldiers, and 
by his vivid disclosures brought about 
the fall of the Aberdeen Ministry. 

Now we come to the leading articles, 
still in my judgement the soul of a 
paper. Some people deride editorials. 
They say; > Atterwall, as only one 
man’s opinion.’ Not so. Even if you 
have a highly individualistic leader 
writer like J. L. Garvin, who made the 
Observer famous, or J. A. Spender, 
whose Westminster Gazette leaders were 
read by all serious politicians, they did 
not write their articles without incessant 
efforts to get the latest information from 
statesmen and to exchange opinions 
with men of first-class ability. They 
never wrote in the isolation of a political 
hermit’s cell. The inspiration “that 
Garvin drew from Fisher, the First Sea 
Lord and the man who modernized 
the British Navy and had it ready for 
war in 1914, has been made very plain 
in a recent book, ‘“‘ The Observer and 


J. L. Garvin (1908-1914) ” by Dr. A. L. 


Gollin (Oxford University Press). 
Very often leaders are decided at an 
editorial conference. The best thinkers 
on the staff will contribute, the editor 
will decide the main line, and the actual 


leader writer will retire to his type- 
writer with an abundance of notes. 
The editor will supervise the resulting 
article and from his private knowledge 
will strengthen some surmises, correct 
deductions he knows to be wrong, and 
perhaps add more detailed demands 
than the leader writer attempted and 
a few epigrammatic touches. 

The more serious and weighty the 
paper the more influential its leaders 
are. I doubt whether the 200 word 
leader in snippety basic English, the 
kind: you can get into a couple of 
inches of fairly large type, can have 
much influence on the public except 


by reiteration of the same ‘simple 
themes time after time. Undoubtedly 
their readers like to see statesmen 


given black eyes and bloody noses. 
The sneer seems to please them more 
than an argument. Like our party 
system, this method of attack keeps a 
great mass of people interested in 
politics. 

There is also warm appreciation of 
what we call the sunshine Press, with 
the view that there is no need for heavy 
taxation, that enterprise should be 
freed as much as possible and then the 
profits would roll in and everybody 
would be happy. Being less given to 
optimism than some of the more popu- 
lar papers are I often receive this kind 
of reproach, “‘ Must you give us three- 
penn’orth of misery every morning ?”’ 

It is a good thing that we have all 
kinds of papers. Democracy provides 
an arena in which different sides fight 
it out. Let us by all means toss all the 
arguments we think important into the 
midst of the contest and may the best 
ones win. _ Perhaps they--do, The 
battle is not always won by the big 
battalions, or by the party that has the 
great popular circulations on its side. 
As long as a party gets ideas under 
discussion in the democratic arena a 
strong case has an excellent chance of 
beating a weak case put forward with 
the help of a much stronger Press. It is 
no disparagement of newspapers to say 
tnis)- leas) rather a ‘compliment —in 
implying that newspapers print their 
opponents’ case even though they 
criticize it and the public is given a 
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chance of making up its own mind. 

Having looked at some of the main 
processes for informing and _ crystal- 
lizing public opinion let us see how we 
can now use them to further the cause 
of clean air. Your Society publishes 
excellent papers on the subject. I was 
much impressed by one written by Dr. 
Bronowski on the development of new 
smokeless fuels. His discussion was 
lucid and important, especially on the 
question of premium smokeless fuels. 
Many housewives would have been 
cheered by his account of the efforts 
being made to produce smokeless fuel 
that is easily handled and_ stored, 
reduces the number of times a fire has 
to be refuelled, ignites easily, burns 
brightly and long, and picks up well 
whenever the fire is made. That was 
the kind of exposition which I think 
deserves a far wider circulation than 
in your own journal. It has not had, 
so far as I saw, the prominence it ought 
to enjoy in a journalism in which it has 
to compete for public interest with 
murder mysteries, film star scandals 
and tragic accidents to sporting celeb- 
rities. Dr. Bronowski did not write only 
as a scientist for scientists. A good deal 
of the information he gave could have 
been popularized for the mass of 
readers. It could have had a marked 
influence on public opinion. One must 
not be too scholarly in manner in trying 
to persuade the British people of the 
advantages of clean air. By all means 
let us have, if possible, statistics showing 
how respiratory diseases could be 
reduced by smokeless air. It would be 
a much more emphatic argument if we 
could tell all the mothers of this country 
that if air pollution could be abolished 
their children could be as berry-brown 
even in our industrial towns as they are 
at the seaside. 

An appeal to the modern sun-tan 
worship might be a very effective way 
of furthering the clean air campaign. 
Already in towns which have smokeless 
zones people are noticing how much 
easier it is to get tanned in the open air. 
Recently a member of my staff came 
into the evening editorial conference 
with a tan as rich as that of somebody 
just back from the Isle of Capri. He 
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had spent three days watching York- 
shire play cricket at Headingley. Now 
for 37 years I have been seeing each 
summer the men who have spent a day 
or two at a Headingley match: but it 
is only recently, when the smoke pall 
over Leeds has become lighter because 
of certain restrictions on smoke, that I 
have seen such dramatic tanning 
achieved in a few hours. 


So far as factory smoke is concerned 
your task should not be a difficult one. 
For many reasons, labour-saving ones 
among them, there will be fewer and 
fewer furnaces stoked to supply the heat 
and power that industries need. The 
Englishman with his addiction to the 
open grate is the man who has to be 
won over. He has to be converted not 
only to the idea of clean air—which in 
general terms he is certain to approve 
of—but also to the need to play his 
part in it if he insists on an open fire by 
using smokeless fuel. 


Now if you want to sell anything you 
have first of all to persuade people that 
they want it, and then you have to 
assure them that the price they will have 
to pay is worth the product they will get. 
If, as Dr. Bronowski’s paper seemed to 
suggest, they can have a smokeless fuel 
which has almost all the endearing 
qualities of coal—easy ignition, bright 
burning, convenience of storing and 


handling, reduced problems of ash—it 
should not be difficult to persuade them 
that they want it. To offset the dis- 
advantage that they will have to pay 
more for their glowing smokeless fires 
than for their blazing, roaring coal fires 
you will have to hammer home the not 
so obvious economic gains of smokeless 
fuel. Extra shillings may.have to be 
spent on smokeless fuel. Very well; 
show how these can be saved in almost 
every household by the expenditure 
saved on the remedies for all the effects 
of smoke, soot and tarry deposits—the 
cleaning costs, the repainting costs, the 
renewal of too-often washed fabrics, the 
chemists’ bills that run up when people 
are coughing and off their work with 
smog conditions. 

I should like to see incessant empha- 
sis on the value of pure air, emphasis in 
a form that can be appreciated by all 
kinds of people, so that the reforms we 
have in mind become part of the 
popular thinking. Make the Clean Air 
Act known to all. Let us enlist the help 
of M.P.s, of editors of newspapers and 
magazines, of members of local autho- 
rities, of the medical profession, and 
of scientists generally. You have done 
extremely good work so far, but we 
still have to get rid, by every possible 
means, of the idea that widespread dirt 
and pollution are an inevitable part of 
our daily life. 
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GAS-COKE is definitely the most economical solid fuel for 
continuous heating and bulk hot water services, whether in the 
home or in large industrial premises. 


GAS is the completely labour-saving fuel, the flexibility and 
ease of control of which makes it the ideal choice for cooking, 
heating, intermittent hot water, laundry, refrigeration, and 
incineration, as well as for thousands of heat treatment 
processes. 


At the Exhibition, the North Eastern Gas Board is demon- 
strating the various methods by which coal-burning appliances 
can be easily replaced by Gas or Coke burning appliances. 
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When considering latest developments in electro-precipitation. 
SIMON-CARVES LTD are responsible for 







The first 
PRECIPITATOR 
in 

Great Britain The first 
PRECIPITATOR 


Europe on a 550 MW pulverised 
fuel fired boiler unit. Itis 
application. Installation for oxygen-process, beinginstalled at Thorpe 
iS) ih= prOGkKesS “at thie open-hearth furnace gas Marsh Power Station on 
Ebbw Vale works of cleaning, nowinstalled at a boiler built by Inter- 
Riciharcr Witoimes C2 Scunthorpe for Appleby - national Combustion Ltd. 
Baldwins “Ltd. 












for ED conwerte r gas 
cleaning — in fact, the 
first in the world for the 
LD/AC method of oxygen 





Frodingham Steel Co; Simon-Carves Ltd have produced 
two further units are on a new brochure, Steelmaking and 
order. The Steel Co. of Electro-Precipitation, for those 
Wales nave also ordered with gas cleaning and dust collect- 
two units. ion problems. To obtain a copy, 
write to CPP Division (S.A.) at 
HIGH-EFFICIENCY ELECTRO-PRECIPITATION BY UNS RESIS NSC 


Simon-Carves Ltd 


STOCKPORT, ENGLAND 


and at CALCUTTA : JOHANNESBURG 7 SYDNEY 7 TCRONTO 
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Banking Facilities 
at the Exhibition 


All exhibitors and visitors to the 
National Society: for Clean Air 
Exhibition are invited to make full 
use of the banking facilities we have 
made available at Stand F.1. in the 
New Exhibition Hall, Harrogate. 

Our ‘representatives will” “be 


pleased to see you. 


DISTRICT BANK 


LIMITED 


Local Branch: 49 JAMES STREET, HARROGATE 
Manager: R. M. Shaw 
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makes good neighbours 


Consult Shell-Mex and B.P. Ltd 
about it. They have 45 years’ 
experience of burning oil fuel 
cleanly and efficiently. 


Visit the Shell-Mex and B.P. Ltd 
Stand, A.P.H.I. Conference and 
Exhibition, Scarborough 20 - 28rd 
September. National Society for Clean 


Air Conference and Exhibition, 
Harrogate 5 - 7th October. 





SHELL-MEX AND B.P. LTD 


First in the field of oil firing 
SHELL-MEX HOUSE : LONDON : W.C.2 
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WARN YOU 


A. M. LOCK & CO., LTD., ELECTRONIC ENGINEERS 


Simple to install, it gives continuous record of smoke density 
PRUDENTIAL BUILDINGS, 79 UNION STREET, OLDHAM, 


sounding alarm automatically if smoke becomes excessive. 


ASK FOR LITERATURE 





LANCASHIRE 


CW 4917 


Telephone: MAIn 6744 





which type of 


= 
dust collecti a 
Question 2o5se" 





It 
Answer Bonaes 


We have specialised in the design, manufacture and 
installation of dust collection and control plant for a good 
many years and today our range is second to none. Plant 
manufactured by our Gas Cleaning Division includes: 
Holmes-Elex Electrical Precipitators : Holmes Retroflux and 
Standard Bag Filters: the Holmes Schneible Multi-Wash 
System: Holilmes-Rothemuhle Multi-Cell Cyclone Dust Col- 
lectors and Trion Electronic Air Filters. Enquiries normally 
entail visits to site by an engineer from our Test and Process 
Development Section to assess the particular problems in- 
volved and their solution in terms of the comprehensive 
range of plant which is available. Extensive laboratory 
facilities exist for the examination of dust and fumes, and, 
where necessary, arrangements can be made for pilot plants 
to be installed for trial purposes. Detailed technical 
brochures on all types of plant are available and can be had 
on request. 





a O] im & CO. LTD. 


Telephones: Huddersfield 5280 
London: Victoria 9971 
Birmingham: Midland 6830 


W.C. 


Gas Cleaning Division 
Turnbridge, Huddersfield 
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Now — you can ensure 


against clean air act 






1. Substantial sheet 
steel construction 

2. Printed circuit 
amplifier unit. 

3. Optional flange 
mounting accessory. (40) 

4. Hinged leaf construction for 
ease of access. 


5. Accessible external 
connections. 


6. Rigidiy mounted lens 16. Optional remote standardis- 
assemblies. ing accessory. 

7. Easy access for lens 11. Withdrawable printed circuit 
cleaning. card carrying photocell. 

8. Sighting tube for ease of 12. Entry for customer's conduit. 
alignment. 13. Simple rugged lamp mount- 

9. Solid cast iron construction Ing and adjustment. 
with sealed covers. 14. Stainless steel fittings. 


In addition — from one source — all necessary installation accessories 


including chimney and flue fitments, indicators, recorders, alarm bells, 


horns, multicore cabling — write for full details. 





/LANCASHIRE DYNAMO ELECTRONIC 





Manufacturers of the world’s widest range 


economic protection 
infringement — 


The Lancashire Dynamo Smoke Alarm protects you 
by warning when the Clean Air Act smoke limit is 
exceeded. 

Priced at well under £100 - yet engineered to the 
highest standards and manufactured and tested to 
rigorous specifications -the equipment offers a plus- 
simple conversion to smoke density indication for 
combustion control and fuel saving. 


* This equipment is 
the first of its kind 
tocarrythe British 
Standards Insti- 
tution’s. “Kite 

Mark’’, which indicates inde- 

pendent certification of 

compliance withBS.2740/56 
or, plus the appropriate 
indicating instrument, with 

BS.2811/57. 





Main unit showing 
locked away controls and 
calibration meter. 


Calibration check 
by manual insertion of 
check slide. 





RUGELBEY 


PRODUCTS LIMITED STAFFORDSHIRE 
: ENGLAND 
of industrial electronic control equipment sp.iéc 





A puff here 


(but no sign of smoke) 


yt for ‘Potterton’ 
kaso Boiiers 


\- 


No smoke without fire? Perhaps. But plenty of 
heat without smoke when your central heating 
has a ‘Potterton’ Boiler under its command, 
doing all that’s asked of it automatically. 

Whether your choice is gas-firing or oil-firing 
there’s a ‘Potterton’ Boiler small enough to warm 
a bungalow or large enough for industrial use, and 
each is unsurpassed for efficiency and economy. 

Write to Miss Meredith at the address below 


for full information and running costs. 


THOMAS POTTERTON LIMITED 
20/30 Buckhold Road, London S.W.18. 
Telephone : VANdyke 7202 


A member 
of the 
De La Rue Group 





To the Central Electricity Generating 
Board, smoke means more than im- 
pure air. It means unburnt carbon, 
wasted power. 

The Board are therefore doing all they 
can to keep the air clean by applying 
the most advanced techniques as they 
are discovered by continuous research. 
To cope with the special dust prob- 
lem, for example—due to the high 
ash content of the low quality coal 
the Board uses—they now spend up 





to half a million pounds at every new 
coal fired power station on electro- 
static precipitators which trap all 
but a small fraction of the solids. 
The gases themselves are dispersed 
harmlessly high into the upper at- 
mosphere by forcing them up tall 
chimney stacks. 

The nuclear power stations present 
no problems. From them, 

there will be no emission $AYanye 

C,E,G;8 

whatsoever. 


CHARRINGTONS 
Heat is our business 


in 


‘Wy 


- 


and 


CLEAN AIR 


is our 
business too 


= 


OUR AIM: MAXIMUM EFFICIENCY...SMOKELESS COMBUSTION 
Charringtons will gladly help you to meet the demands of the 
Clean Air Act. Their Technical Experts are always at your 


service to advise on domestic and industrial fuel problems. 
Ensure efficient smokeless combustion—consult Charringtons. 


CHARRINGTONS 


Tower House, Trinity Square, London BG3= Vecmanccor: wisn 
CHARRINGTON, GARDNER 
Telephone: ROYal 9111 LOCKET & CO. LTD. 
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the secret of successful heating 


LOFIRE 





Approved 
Appliances 


(right) 

Warm ait circulates to all corners 
of the room with the Lofire Convec- 
tor Mike 3; in Saddition’ to direct 
heat from the open fire. 

From £9 5s. Od. 





Here on the left 15 (below) 
the Lofire Under- New version of the popular 
draught Fire, giving Lofire Continuous Burning 


glorious warmth at Fire is the Model A, from as 
hearth level. Send little as 60/3d. 

now. for full details : 
of this outstanding 
fire, so efficient, and 
yet costing only 

£9 17s. 6d. 





All these models are approved by the 
Coal Utilisation Council 


| To RICHARD HAIGHTON LTD., BURNLEY, LANCS. ! 
Please send full détails of all Lofire models 
HEE SINT Set a eR Ra ee nee dO rn een ON en Dione on 
PSE IRS 6A) tee ee hey 2) ic Mink eet ee hs Se ee wines hao eee aN A Vaal, chee Uk 
! nnn L/t 1 
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see us at stand C.1. 


CHEMICAL CONSTRUCTION (G.B.) LTD - 9 HENRIETTA PLACE - LONDON W.1 - LANGHAM 6571. 


A subsidiary of Chemical Construction Corporation - New York - N.Y - U.S.A. 
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an invitation... 


to STAND 
G3:«G4 


ec To ins pe ct the _ latest 





developments in scien- 
tific dust recovery, and 
Mechanical Draught 


practice. 


To discuss the applica- 
tion of packaged and 
tailor-made Dust Plants to your 


particular problem. 








GREEN'S 





ECONOMISER 











E. GREEN & SON LTD - WAKEFIELD - YORKS 


MAKERS OF ECONOMISERS FOR MORE THAN ONE HUNDRED YEARS 
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NEW STOKER’S 
MANUAL 


— more than 20,000 copies 
already sold. 


NOW ON SALE 


PRICE 2/6q 
POST FREE 


Wet F-B-S 
TRAINING COURSE 


FOR 
BOILER OPERATORS 


—is also available anywhere in the United Kingdom. 
Over 2,500 N-I-F-E:S trained men have obtained the 
City and Guilds Boiler Operator’s Certificate. 


oK 
Wei-P-EB-s 


National Industrial Fuel Efficiency Service 
HEAD OFFICE: 
71 GROSVENOR STREET LONDON WI 


TELEPHONE: HYDE PARK 9706 
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The Pump Room, Harrogate, 1829 


Notes on the Conference 


HE publication of the conference programme and details of the 

exhibition in handbook form, inaugurated last year for the Inter- 

national Conference, makes possible the inclusion of a few pages of 
introductory material. This is the 27th annual conference of the Society, 
starting with that held in Buxton in 1929, when the National Smoke 
Abatement Society was formed by the fusion of its parent bodies. The 
year before that, however, one of these bodies, the Smoke Abatement 
League of Great Britain, met in Harrogate for what was to be its final 
gathering. The attendance was about forty, and the meetings took place 
in a small room in one of the hotels. 


The Society met again in Harrogate in 1949, by which time the atten- 
dance had grown over tenfold, reaching nearly 450. On another page a 
brief account of this conference is given, which may indicate the distance 
travelled during the past eleven years. 

After the great success of the Diamond Jubilee International Con- 
ference last year there seemed to be a danger that this year’s more conven- 
tional conference might prove to be something of an anti-climax. But we 
are confident now that this will not be the case, and it will at once be seen 
that a programme of exceptional importance and interest has been 


arranged. 

The International Conference in a sense drew our attention from the 
Clean Air Act and the many problems on our own doorstep to the wider 
field of air pollution as a world-wide problem and there is no doubt that 
the exercise was valuable to us in this country as well as to our many 
friends overseas. This year, however, we come back to our own legislation 
in full measure. Two of the five sessions are to be devoted to reports and 





Councillor Leonard Roberts, J.P., Mayor of Harrogate 


discussions on the inquiry that the Society has carried out on the working 
of the Clean Air Act in practice. Over 1,000 local authorities were interes- 
ted enough to complete and return the detailed Questionnaire submitted 
to them, and the reports that are to be presented are likely to provide 
material for comment and question that will easily take up the allotted time. 


Three individual addresses of importance will be the Presidential 
Address by Sir Hugh Beaver, the address to open the conference and 
exhibition by Sir Keith Joseph, M.P., Parliamentary Secretary to the 
Ministry of Housing and Local Government, and the Des Voeux Memorial 
Lecture by Sir Linton Andrews, the distinguished Editor-in-Chief of the 
Yorkshire Post. His subject, “* Clean Air, Public Opinion and the Press ”’ 
is one that everyone who is concerned with clean air should appreciate. 


It may not be altogether accurate to say that the nuisance value and 
danger of pollution is inversely proportional to the height above ground 
level at which it is emitted, but that there is some law of this kind is 
suggested by the strong feelings that are aroused among the public by 
fumes and smoke from diesel vehicles. It is a serious problem, and one 
that might well grow, even though it can be prevented, as will be shown 
in the papers that will open the session on the Wednesday afternoon 
that is to be devoted to the subject. 


The remaining conference session is one that, if successful, may give 
the Society’s conference a permanent new feature that could enhance the 
excellent standing it has already achieved. This is the session for ‘** open 
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Sir Keith Joseph, M.P. Sir Linton Andrews 


invitation ’’ contributions—short papers and reports on _ progress, 
developments and research on all aspects of air pollution and its pre- 
vention. The open invitation has resulted in a gratifying—but not 
embarrassing—response, and delegates will find plenty of material of 
first-class interest and value. Some of it will be found to bear on the 
implementation of the Clean Air Act, some on technical aspects, and some 
on our understanding of the nature and extent of the problem. Time 
will not permit the reading of these contributions, and we hope that there 
will be enough time for the discussions that are probable. This session 
is, frankly, experimental, but if it meets with approval we can hope it 
will lead to the Society’s conference becoming a—if not the—recognized 
platform for the most important reports and announcements of the year. 


The sessional chairmen, in addition to the President at the opening 
meeting, will be the Chairman and two Deputy Chairmen of the Executive 
Council, Mr. John Innes of Paisley, Dr. J. L. Burn of Salford, and Mr. 
James Goodfellow of Leeds. 


It need hardly be added that Harrogate—conference town that is 
second to none—will extend its traditional and very friendly hospitality. 
The Worshipful the Mayor of Harrogate, Councillor Leonard Roberts, 
J.p., will honour us with a Civic welcome at the opening session, and a 
Reception on the Thursday evening will be something to be looked 
forward to. 


The Exhibition 


This handbook gives you all the essential information about both the 
conference at the Clean Air Exhibition to be held in the new hall adjoining 
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the Royal Hall. Organized entirely by the Society itself, the exhibition 
will be the biggest and most comprehensive so far held for the promotion 
of clean air. There will be—as the lists and descriptions of stands on 
later pages will show—about fifty exhibitors, who between them pretty 
well cover the whole of the air pollution control field. We do advise all 
members and delegates to make an early tour of the exhibition because 
only then will it be seen that further visits will be needed. The Society’s 
main information and inquiry office will be in the Exhibition hall, not 
far, it may be added, from the refreshment lounge and bar. 


The 1949 Harrogate 


Con ference 


This conference came midway between the beginning of the Society’s 
post-war campaign and the London smog of 1952 which so dramatically 
changed the situation. The programme makes an interesting comparison 
with that for this present year. In 1949 some of the policies advocated 
and promoted by the Society were finding acceptance and were being 
proved useful—the first smokeless zones were coming into being, as were 
the first local Acts with powers for the prior approval of new industrial 
fuel-burning installations. 


There was a feeling that progress was being made, as indeed it was, 
and this was evident to the retiring President, Lord Simon of Wythen- 
shawe, who in his Address referred to the Government Committee on air 
pollution of which he had been a member—the Newton Committee of 
1920. He deplored the almost total failure of the Government of the day 
—and especially the department most concerned, the Ministry of Health— 
to act on the Committee’s recommendations, especially in the field of 
domestic smoke, which Lord Newton and his colleagues recognized as 
being at least as serious as industrial pollution. Among other measures 
they had urged that no housing scheme should be sanctioned unless 
specific provision was made in the plans for the adoption of smokeless 
methods, and that the Government should encourage the co-ordination 
and extension of research into smokeless heating methods. ‘“‘ The Newton 
report was an admirable document,” said Lord Simon. “‘ It is a lament- 
able fact that so far as action by the Government was concerned it might 
just as well never have been written.” 


Lord Simon then reminded the conference of the Committee on 
domestic fuel policy set up in 1942 by the Minister of Fuel and Power, 
with himself as Chairman. The report, published in 1946, fully recognized 
the seriousness of domestic smoke and its recommendations—again not 
taken up—were very similar to those that were to be made, eight years 
later, by the Beaver Committee. They included proposals for the gradual 
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replacement, through smokeless zones, of bituminous coal by smokeless 
fuel, gas and electricity in the home. The Simon Committee thought it 
could be done in 20 years; the Beaver Committee in 10 to 15 years. 


Another address of note was by the Parliamentary Secretary to the 
Ministry of Health, Mr. Arthur Blenkinsop, M.P., who naturally referred 
to the recent action of his Ministry to implement, in part, one of the steps 
forward for which the Society had been pressing—requiring the installa- 
tion in new local authority houses of appliances suitable for solid smokeless 
fuels. One of the two resolutions passed by the conference was in fact to 
welcome this—and to hope that it would be extended to cover privately 
built houses. The other resolution deplored the use in local authority 
houses that were equipped with smokeless fuel appliances, of bituminous 
coal, the smoke from which was “‘ in some cases exceptionally offensive 
from its being emitted at a low level from prefabricated bungalows.” 


Among the papers presented and discussed were a number of 
“Progress Reports,’ including reports on smokeless zones and prior 
approval in practice (through local Act); a contribution by Dr. Parker 
(now a member of our Executive Council) on the work of the Fuel 
Research Station; a paper by Mr. Eric Sinkinson, Lecturer in Fuel 
Technology, Leeds University with the intriguing title ““ The Case Against 
Smoke: An Outside View”; and a paper by J. Carr, an N.C.B. scientist, 
on the problem of smoke and fumes from burning colliery spoilbanks. 
(The great improvement in this problem since then is shown by the 
complete absence of any demand that we should again discuss it.) 


Another report was on District Heating, which in the early post-war 
years was regarded by many as the coming system for better and smoke- 
less domestic heating, but which has—perhaps unfortunately, because it has 
many merits—not fulfilled hopes. 


The conference was the first to be attended by the new President, 
Dame Vera Laughton Mathews, whose death last year was a great loss 
to the Society and to its meetings. 


In retrospect, Harrogate 1949 can be seen to have been a good, 
practical and useful conference, typical of the steady but slow progress 
being achieved before the deluge—the deluge being of course the 1952 
smog and its sequels, the Beaver Report and the Clean Air Act. The 
difference between the programmes for 1949 and 1960, especially in the 
emphasis and attitudes they reveal, show very clearly indeed the remark- 
able progress that has been achieved during the eleven years. 
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For New Delegates 





ABOUT THE SOCIEA-Y 


Those who are attending the Con- 
ference for the first time may wish to 
know more about the National 
Society for Clean Air. As we 
celebrated our Diamond Jubilee last 
year with a special International 
Conference it will be seen that the 
Society has quite a long history. 
Starting in a very small way with 
but a handful of private individuals, 
the Coal Smoke Abatement Society 
was formed in 1899. It did valuable 
pioneering work and accomplished 
the first necessary stage of making 
it understood that clean air was not 
the impractical fad of a few cranks. 
It did much behind the scenes when 
the Newton Committee (mentioned 
on another page) was set up, and 
co-operated with a provincial asso- 
ciation that had been formed in 
1909, the Smoke Abatement League 
of Great Britain. In 1929 the two 
bodies joined together to form the 
National Smoke Abatement Society. 


This name was retained until 
1958, when it was changed to the 
present one, and at the same time, 
to put its membership and finances 
on a recognized business footing, it 
became a Company Limited by 
Guarantee and not having a share 
capital. It is licensed by the Board 
of Trade to omit the word * Limi- 
ted ” from its name and for Income 
Tax purposes it is recognized by the 
Board of Inland Revenue as a 
Charity. 


The Society is a voluntary organi- 
zation essentially subsisting on the 
subscriptions of its members, and 
it does not receive any official grant 
or subsidy. Its members include 
individuals, local authorities and 


firms, associations and other cor- 
porate bodies. Although local auth- 
orities—over 500—constitute the 
largest class of membership the 
corporate members make the largest 
class of subscriptions. The Society 
is governed by an Executive Council 
consisting partly of elected repre- 
sentatives of members on a divi- 
sional basis, and partly of the 
appomted_repréesentatives or 
national organizations in member- 
ship. The Divisions are Scotland, 
North West, North East, Yorkshire, 
West Midlands, East Midlands, 
South East, South Wales and Mon- 
mouthshire, South West and Nor- 
thern Ireland. There are Divisional 
Councils of members, with their 
own committees and honorary 
officers, in each of the Divisions 
except the last two. 


The Society’s objects are, in brief, 
to promote clean air by education, 
publicity and similar means, to 
encourage the adoption of means 
for clean air, and generally to help 
to create a public opinion in favour 
of these objects. Its main activities 
are the publication of a journal, 
Year Book and other literature, the 
holding of conferences and meet- 
ings, providing educational and 
publicity material, information and 
other services, and co-operating 
with others. 


The Society and its parent bodies 
have many achievements to their 
credit, from pioneering the training 
of boilerhouse firemen and _ the 
regular measurement of air pollu- 
tion to the conception and advocacy 
of smokeless zones and_ prior 
approval. The Inquiry into the 


Working of the Clean Air Act, 
which is to be reported and dis- 
cussed at Harrogate, is an example 
of the kind of work the Society is 
well fitted to perform. 


Today, with the new Act in force, 
the opportunities for useful activity 
by the Society are greater than ever 
before, and are in fact both needed 
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and demanded more than ever be- 
fore. But much remains undone 
because its income is only a tithe of 
what could be used to advantage. 
New members, and more new mem- 
bers, are needed—and if you, as a 
delegate to this conference, can help 
us to secure them you will be doing 
a very good turn to the cause of 
clean. air. 


National Society for Clean Air 


formerly the 


National Smoke Abatement Society 


Present and Past Officers, etc. 


President: Sir Hugh Beaver, K.B.E. 


Senior Vice-President: Sir Graham 
Sutton, C.B.E. 


Immediate Past-President: 
Lessing, C.B.E. 


Past Presidents: Dr. H. A. Des Voeux*, 
Will Melland*, Sir George Elliston’, 
Lord Simon of Wythenshawe, Dame 
Vera Laughton Mathews, D.B.E.*, 
Alderman Professor F. E. Tylecote, 
CBE. clr Ernest Smith, Cp.2. (*De- 
ceased). 

Hon. Treasurer: Stanley E. Cohen, c.c. 
Past Hon. Treasurers: Will Melland, 
Sir Lawrence Chubb, Sir Ernest Smith. 
Chairman of Council: John Innes. 
Deputy Chairmen: Dr. J. L. Burn, 
James Goodfellow. 

Immediate Past-Chairman: Dr. J. S. G. 
Burnett. 

Past-Chairmen: Will Melland, Charles 
Gandy, S. N. Duguid, J.p., Dr. W. R. 
Martine, 0.B.E., T.D., F. J. Redstone. 
Vice-Presidents: Viscount Samuel, P.c., 
G.C.B., G.B.E., 8S. N. Duguid, J.p., Alder- 
man Dr. C. A. Bence, ‘Commander 
Colm Buist; MV:0.4 H.-G; ‘Clinch, 


Dr. Re 


M.B.E., G. W. Farquharson, T. C. Fin- 
layson, C.B.£., Councillor Eric Gibbons, 
Dr. Harold Hartley, c.B.&., John Innes, 
Dr. J. Johnstone Jervis, Dr. R. H. a. 
Jolly, James“ Law, Alex W’. kee, Dr: 
W. R. Martine, 0.B.E., T.D., Alderman 
J. J. Milton, 0.B.£., Alderman F. W. 
Perry, J.p., F. J. Redstone, Allan W. 
Ritchie, M.B.E., Alderman F. J. Tim- 
mis, O.B.E. 


Chairmen of Committees 
Conference: J. J. Matthews. 


General Purposes and Finance: John 
Innes. 


Parliamentry and Local Government: 
G. W. Farquharson. 


Publicity: Miss M. George, M.B.E. 
Technical: Dr. T. P. Colclough, C.B.£. 
Standing Counsel: W. R. Hornby Steer. 
Hon. Solicitors: Messrs. Bell, Brodrick 
and Gray. 

Hon. Auditors: Messrs. Geo. Little, 
Sebire & Co. 

Bankers: The District Bank Ltd. 
Divisional Councils: Chairmen and 
Secretaries 

Scottish: John Innes (President), Nor- 
man Fraser, 
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North West: S. N. Duguid, J.p., V. 
Hewitson. 

North East: Alderman B. N. Young, 
G. W. Tate. 

Yorkshire: A. C. Saword, James Good- 
fellow. 

West Midlands: Councillor W. A. N. 
Jones, W. L. Kay. 

East Midlands: G. A. Hiller, A. Wade, 
M.B.E. 

South East: Alderman C. H. Smith, 
O.B.E., J. J. Matthews. 


South Wales and Monmouthshire: 
Vacant. 


Headquarters Staff: 


Director, Secretary and Editor: Arnold 
Marsh, O.B.E. 


Administrative Secretary: L. Nevard. 


Information Officer and Librarian: 
Ho C.F. Kapps: 


Exhibitions Officer: J. S. Saliivan. 
Accountant: Mrs. D. M. Wolfe. 
Mrs. 


Secretarial Assistants: S. M. 


Burden, Miss M. H. Rawson, Miss B. 
Bull. 





The Royal Hall, where the Conference will be held—with complete change 
of programme ! 


2) 


Con feren ce In formation 


Meeting Place 


All meetings and social events will 
be in the Royal Hall. 


Registration 


A Registration Card will be enclosed 
with this Handbook, and you are re- 
quested to complete this and hand it 
in at the Society’s Information Desk, 
or to a Steward, at the first session 
attended. 


Discussions 


Those wishing to speak in the dis- 
cussions should complete and hand in 
a printed Discussion Card which may 
be obtained from the Society’s stand 
or Steward in the hall. All speakers 
are requested to: (a) condense their 
remarks as much as possible, and (db) 
confine them to the specific questions 
raised in the papers being discussed. 
The time allowed for contributions will 
normally be limited to three minutes. 
Those who take part in the discussions 
and wish to have their remarks recor- 
ded are asked to send a condensed copy 
of their remarks, in reported speech, to 
the Director not later than October 
17th. 


Resolutions 


The following conditions for the 
submission of resolution are stipulated 
by the Executive Council: 


(a) Any resolution it is desired to 
submit must be relevant to 
matters under discussion at the 
conference. 


(b) No resolution may be moved 
except by prior approval of the 
Resolutions Committee. 


(c) A copy of the proposed resolu- 
tion must be received by the 
Director not later than 10.30 
a.m. on Wednesday, October 
5th, or preferably by post (at 
the Society’s offices) on or before 
September 30th, 


(d) Resolutions will be moved at the 
end of the Friday morning 
session only. 


List of Delegates 


A printed list of delegates will be 
available at the Society’s stand in the 
Exhibition. 


Proceedings 


All the Papers, Addresses, discus- 
sions and any resolutions adopted will 
be published in volume form as the 
Proceedings of the Conference. A copy 
will be forwarded free of charge to all 
registered delegates and extra copies 
will be available at about 25s. each. 


The Exhibition 


The Clean Air Exhibition, organized 
by the Society in conjunction with the 
Conference, will be held in the Exhibi- 
tion Hall adjoining the Royal Hall. 
Open from 9.30 a.m. to 5.30 p.m. on 
the Wednesday and Thursday; to 
12.30 p.m. on Friday. Admission will 
be free to all delegates, and to non- 
delegates on presentation of an invi- 
tation card. 


Bookstall 


There will be a bookstall of the 
Society’s, H.M. Stationery Office and 
other publications as a part of the 
Society’s Stand in the Exhibition. 


Bank Facilities 


Full banking facilities will be avail- 
able to all attending the Conference or 
Exhibition, from the District Bank, 
Ltd., at Stand F.1 in the Exhibition. 


General Inquiries 

The Society’s staff at the Conference 
Office (see Exhibition plan) will be 
pleased to assist with any inquiries on 
matters not mentioned above, 
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Platform Who's Who 


Andrews, Sir Linton, LL.D. Editor of 
the Yorkshire Post; foundation mem- 
ber and former Chairman of the 
Press Council; former President of 
the Institute of Journalists and of 
the Guild of British Newspaper 
Editors. 


Baxendale, John, M.Inst.Gas E., 
A.M.Inst.F., A.R.Ae.S. General 
Manager, Bradford Group, North 
Eastern Gas Board. 


Beaver, Sir Hugh, K.B.E., LL.D. Presi- 
dent, National Society for Clean 
Air; Chairman of the Government 
Committee on Air Pollution and 
member of the Clean Air Council. 


Birtwisle, E. M., M.R.S.H., F.A.P.H.I. 
Chief Public Health Inspector, Hors- 
forth Urban District Council. Mem- 
ber of the Executive Council, 
National Society for Clean Air. 


Burn, J. L., M.D., D.Hy., D.P.H. 
Medical Officer of Health, City of 
Salford. Joint Deputy Chairman of 
the Executive Council, National 
Society for Clean Air. 


Carroll, Miss J. D. Warren Spring 
Laboratory, D.S.I.R. Engaged on 
microsurveys of smoke and sulphur 
dioxide concentrations in the atmo- 
sphere. 


Christie, D. H., A.F.C.E., Stud.Inst.F. 
Senior Assistant, Fuel and Furnace 
Research Section, Research and 
Development Department, The Uni- 
ted Steel Companies Limited. 


Cooke, J. O., B.Sc. Coke Manager, 
The Gas Council. Member of the 
Executive Council, National Society 
for Clean Air. 


Craxford, S. R., B.A., D.Phil. Head of 
the Atmospheric Pollution Division, 
Warren Spring Laboratory, D.S.I.R. 


Eaton, F. J., B.Sc., Ph.D., A.R.I.C., 
M.Inst,Gas.E, Deputy Manager, 


North Thames Gas Board, Watson 
House. Member of the Executive 
Council, National Society for Clean 
Air. 


Fuidge, G. H., B.Sc. Manager, Central 
Laboratories, South Eastern Gas 
Board. 


Goodfellow, J., F.R.S.H., M.I.P.H.E. 
Chief Public Health Inspector, City 
of Leeds. Joint Deputy Chairman. 
of the Executive Council, National 
Society for Clean Air. 


Gray, F. A., F.Inst.F., A.I.M. Fuel 
Consultant, The United Stee] Com- 
panies Limited. 


Howe, E. L., A.M.I.Mech.E. Engineer, 
BP Research Centre, British Petro- 
leum Company Limited. 


Innes, John. Chief Sanitary Inspector, 
Paisley Corporation. Chairman of 
the Executive Council, National 
Society for Clean Air. 


Jarvis, W. D., A.M.Inst.F. Head of the 
Fuel and Combustion Section, Power 
Generation Branch, Research and 
Development Department, Central 
Electricity Generating Board. 


Joseph, Sir Keith, M.P. Parliamentary 
Secretary, Ministry of Housing and 
Local Government. 


Lees, B., A.R.I.C., M.Inst.F. Indus- 
trial Fuel Technologist, formerly 
with the Central Electricity Generat- 
ing Board. 


Lister, D., F.R.S.H., F.A.P.H.I. 
County Health Inspector, Northum- 
berland. Winner of the “* John S. 
Owens Prize ’’ of the Royal Society 
of Health, 1955, with essay “‘ The 
Problem of Engine Exhaust Fumes 
from Road Vehicles’ and author 
of ‘‘ Atmospheric Pollution from 
Road Vehicles’’ (Association of 
Public Health Inspectors Fellowship 
Thesis, 1957), 


Lock, J. K. Engineer, BP Research 
Centre, British Petroleum Company 
Limited. 


Meade, P. J., O.B.E., B.Sc., A.R.C.S. 
Assistant Director, Meteorological 
Office. 


Morley, M. C. Group Chemist, 
London Division, Central Electri- 
city Generating Board. 


Newall, H. E., D.Sc., Ph.D., A.R.I.C. 
Warren Spring Laboratory, D.S.I.R. 
Concerned with abatement of the 
pollution of the atmosphere by 
sulphur dioxide. 


Pengelly, A. E., B.Sc., A.Inst.P. Head 
of Fuel and Furnace Research 
Section, Research and Development 
Department, The United Steel Com- 
panies Limited. 


Reed, L. E., M.Se.(Eng.), 
A.M.I.Mech.E. Warren Spring 
Laboratory, D.S.I.R. Concerned 
with abatement of pollution of the 
atmosphere by road vehicles and 
oil-fired boilers. 


Roberts, Councillor Leonard, J.P. 
Mayor of Harrogate. (See page 18). 


Slade, Harrison, B.Sc.Tech., F.Inst.F. 
Chief Fuel Technologist, Marketing 
Department, National Coal Board 
Headquarters. 


Slimming, D. W., M.A. Warren Spring 
Laboratory, D.S.I.R. Engaged on 
air pollution work at the Thornton- 
hall (Glasgow) Branch of Warren 
Spring. 

Squirrell, F., M.Inst.F. Chief Engi- 
neer, Metropolitan Engineering Co. 
ete. 
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Turner, W. C., M.D., B.S., M.R.C.S., 
L.R.C.P., D.P.H., D.I.H. Medical 
Officer of Health, Metropolitan 
Borough of Poplar. Member of the 
Executive Council, National Society 
for Clean Air. 


Wallin, S. C. Warren Spring Labora- 
tory, D.S.I.R. Engaged on investi- 
gations of pollution by road vehicles. 


Waring, G. J., A.M.I.M.E. Develop- 
ment and Proving Engineer, Leyland 
Motors Limited. 


Weatherley, Mrs. M.-L., P.M., M.A. 
Warren Spring Laboratory, D.S.I.R. 
Engaged on the National Survey, 
microsurveys of smoke concentra- 
tions and dispersion of chimney 
gases. 


Wilkins, E. T., Ph.D., M.Sc., M.Inst.F., 
M.R.S.H. Warren Spring Labora- 
tory, D.S.I.R. Engaged on _ the 
chemical nature and reactions of 
pollutants. 


Williams, F. P. Warren Spring Labo- 
ratory, D.S.I.R. Concerned with 
interpretation of the results of the 
Co-operative Observations. 


Wilson, D. G., A.C.LS., A.C.W.A. 
Coke Officer, North Eastern Gas 
Board. 


Wilson, D. S., B.Sc. Assistant Scien- 
tist, engaged in the study of air 
pollution around power stations, 
Fuels and Comtustion Section, 
Power Generation Branch, Re- 
search and Development Depart- 
ment, Central Electricity Generating 
Board. 


More Information 


Rail Travel 


Inquiries about rail travel, seat 
reservations, etc., may be made at the 
British Railways Bureau, Stand H.4 
in the Exhibition. 


Refreshment Facilities 


The attention of those attending the 
Conference or Exhibition is drawn to 
the Bar and Coffee Lounge, and to the 
additional Rest Lounge, as shown on 
the plan of the Exhibition. 
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Programme 


of the 
Con yferen ce 


All meetings in the Royal Hall, Harrogate 


Wednesday, 5th October 


Morning 


9.30 Exhibition open. 


10.30 Opening Session 
Chairman: Sir Hugh Beaver, President. 


Welcome by the Worshipful the Mayor of Harrogate, Councillor 
Leonard Roberts, J.P. 


Address and Opening of the Conference and Exhibition by Sir 
Keith Joseph, M.P., Parliamentary Secretary, Ministry of 
Housing and Local Government. 


Presidential Address by Sir Hugh Beaver. 


12.30 approx. Lunch adjournment. 
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Wednesday, 5th October 


Afternoon 


2.30 Session on Air Pollution from Road Vehicles 


Chairman: Dr. J. L. Burn. 


Presentation of Papers: 


The Administrative Control of Smoke from Road Vehicles, 
by D. Lister. 


Prevention of Air Pollution by Diesel-Engined Road Vehicles, 
by G. J. Waring. 


Methods of Removing Smoke from the Exhausts of Diesel 
Engines, by L. E. Reed and S. C. Wallin. 


Some Factors Concerning Diesel Engine Exhaust Fumes, by 
JK. Lock, 


Discussion 


(The Papers, which will be included in the Pre-Prints, Part I, 
will be introduced, but not read, by the Authors). 


4.30 approx. Close of Session 


5,30 Exhibition closes 


30 


9.30 


10.00 


10.45 


Thursday, 6th October 


Morning 


Exhibition open 


The Des Voeux Memorial Lecture 
Chairman: John Innes. 


“Clean Air, Public Opinion and the Press,’ by Sir Linton 


Andrews. 


(The Lecture will be read. Printed copies will be available after 
the Session from the Societys Information Stand in the 
Exhibition Hall). 


Session of ‘‘ Open Invitation ’’ Reports and Papers 


Group I—Research and Investigation Reports 


The Assessment of Liability to Smog in Terms of Weather, 
by Ps J. Meade. 


Current Research Projects on Air Pollution by the Central 
Electricity Generating Board, by W. D. Jarvis and D. S. 
Wilson. 


Sampling for 3:4 Benzpyrene in Flue Gases from Plant Fired 
by Petroleum Fuels, by E. L. Howe. 


Trends in the Pollution of the Air of Great Britain by Smoke 
and Sulphur Dioxide, 1952-59, by J. Carroll, S. R. Craxford, 
H. E. Newall and M.-L. P. M. Weatherley. 


Pollution Levels in Cities, by F. P. Williams. 


Accuracy and Reliability of Instruments in Common Use for 
the Measurement of Air Pollution, by S. R. Craxford, E. T. 
Wilkins and D. W. Slimming. 


Group I[I—Domestic Heating Reports 


Report on B.S. Coke, by J. O. Cooke and Dr. F. J. Eaton. 


Smoke Control in Action—13 Years Experience at Bradford, 
by D. G. Wilson. 


The Modification of Side Oven Ranges by Means of the 
*“ Cokeburn Unit,” by J. Baxendale. 


Recent Developments in the use of Gas for Domestic Heating, 
by G. H. Fuidge. 
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Group [11—Industrial Reports 


Dust Sampling Provides Air Pollution Control, by B. Lees 
and M. C. Morley. 


The Prevention of Smuts from Oil-Fired Boilers at Low Loads, 
by F. Squirrell. 


The National Coal Board Technical Sales Service and the 
Clean Air Act, by Harrison Slade. 


Measurement of Dust Emission from Steelmaking Furnaces, 
by D. H. Christie, A. E. Pengelly and F. A. Gray. 


(These Reports will be printed in the Pre-Prints, Part IT. They 
will not be presented verbally but the Authors will answer 
questions). 


12.45 approx. Lunch adjournment. 





Thursday, 6th October 
Afternoon 


2.30 ‘First Session on the Inquiry into the Working of the Clean Air Act 
Chairman: James Goodfellow. 


Presentation of Report on Smoke Control Areas, etc., by Dr. 
W.-C, Turner. 


Discussion 


4.30 approx. Close of Session 





8.30 Reception at the Royal Hall by the Worshipful the Mayor of 
Harrogate (by invitation). 


a2 


9.30 


10.00 


12.00 approx. 


12.30 


1929 
1930 
1931 
£9352 
1933 
1934 
1935 
1936 
1937 
1938 
1943 
1945 
1946 
1947 
1948 


Friday, 7th October 


Exhibition open 


Morning 


Second Session on the Inquiry into the Working of the Clean Air Act 


Chairman: John Innes. 


(1) Presentation of Report on the Industrial Sections, by E. M. 


Birtwisle. 


(2) Discussion on Mr. Birtwisle’s Report. 


(3) General Discussion on the Inquiry as a whole. 


Vote of thanks 


Close of Session and Conference 


Exhibition closes 





Any Resolutions (see under Conference Information) 


Previous Conferences of the Society 


Buxton 

Leicester 

Liverpool 
Newcastle-upon-Tyne 
Sheffield 

Glasgow 

Bristol 

London (Science Museum) 
Leeds 

Cardiff 

London* 

London* 

Brighton* 
Edinburgh* 
Cheltenham* 


1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1OS7 
1958 
1959 


Harrogate* 
Margate* 
Blackpool 
Portsmouth* 
Glasgow* 
Scarborough* 
Bournemouth 
Southport* 
Hastings* 
Llandudno* 
London (Diamond Jubilee 
International) * 


* Proceedings still available. For 
prices and other details see current 
Clean Air Year Book. 
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The Bets 
24 hour 
day 


Right around the clock the Allied products are working hard for their living. 





Cookers cooking splendidly ... kitchen units storing roomily ... boilers heating 
baths soothing ... fires cheering ... pipes piping and harvesters gathering. 
Their names speak for themselves ... Aga, Rayburn, Leisure. Household names all. 
Allied Ironfounders are working at home, in industry and down on the farm. 
All adding to the already remarkable reputation of this vast organisation. 
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ALLIED IRONFOUNDERS 


28 BROOK ST LONDON Wi ENGEAND 


Makers of AGA and RAYBURN COOKERS « FIRES and BOILERS - LEISURE KITCHEN UNITS and SINKS 
VOGUE and ELYSIAN BATHS - GAS and ELECTRIC COOKERS - CAST IRON PIPES - HEAVY DUTY 
COOKERS and CATERING EQUIPMENT » LUNDELL and WREKIN AGRICULTURAL EQUIPMENT 
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THE EXHIBITION 


In the Exhibition Hall adjoining the Royal Hall. Open from 9.30 a.m. to 
5.30 p.m. on Wednesday and Thursday, 5th and 6th October, and from 
9.30 a.m. to 12.30 p.m. on Friday, 7th October. 


LIST AND DESCRIPTION OF EXHIBITS 


The information given in this list has been supplied by the Exhibitors and no responsibility 
for any of the statements or descriptions can be accepted by the National Society for 
Clean Air. 


Stand No. 


Mt ALLIED IRONFOUNDERS LIMITED, 28 Brook Street, London, 
to 6 VW 1 


Allied Ironfounders Limited, the country’s largest producers 
of cooking, space and water heating appliances, cast iron pipes, 
baths and kitchen equipment, will display 11 smokeless fuel 
appliances; a cooker, three types of boilers, five fires, a convector 
fire, and a room heater. 

The Rayburn Regent Cooker and water heater burns coke, 
anthracite or other smokeless fuels. 

Boilers on display include the SF20, designed to burn gas coke 
or other similar smokeless fuels; it has a thermostat to control 
burning rate. The Kayenco Boiler is gas fired and fully automatic. 
It is approved by all United Kingdom Gas Boards and complies 
with British Standard specifications. The Watts Automatic Gravity 
Feed Boiler is specially designed to give great heat concentration 
from a small fire and thus provides maximum heat extraction from 
the fuel. For space heating and supplying hot water it is excep- 
tionally clean and efficient in use and simple to operate. 

Fires on display will be the Lowburn Drop Front Fire for high 
radiant output at low level. The Lexham Fire with its classic good 
looks, is a continuous burning fire offering additional features for 
those appreciating the better class design. The Rayburn Sunk Fire, 
a pleasantly unobtrusive fire (with the air feed under the floor) 
is also available with a back boiler to heat radiators and/or domestic 
hot water. The No. 3 Brook Fire has an especially powerful back 
boiler for heating a limited number of radiators and domestic hot 
water. 

The handsome Marvec Convector Fire with the 205 Convector 
Surround, is a highly efficient heating appliance. 

All these fires are approved by the Coal Utilization Council 
for burning solid smokeless fuels. 

The Rayburn Room Heater is thermostatically controlled. It 
will idle for at least ten hours without attention. This appliance 
can be supplied with or without a boiler and is a Coal Utilization 
Council approved appliance, burning solid smokeless fuel. 
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Stand No. 


K.3 


K7 


ASSOCIATED ELECTRICAL INDUSTRIES LIMITED, Elec- 
tronic Apparatus Division, New Parks, Leicester. 


Demonstrated on the stand is the AEI Dust Measuring Equip- 
ment for Power Stations and Processes. This equipment has been 
designed to overcome the shortcomings of methods of recording 
the density of smoke discharged through a duct or chimney. 


The AEI system responds to dust area, but overcomes the 
disadvantage of optical methods, whereby flue gas velocity affects 
the indication, by automatically taking into account the product 
of particle number, velocity and area. This is achieved by providing 
the continuously flowing sample of gas with a corona environment, 
where all solid particles become electrically charged. The onaiee 
is proportional to the particle surface area. 


The charge on the particles collected thereby form a current - 
potential proportional to particle number, area, and flow velocity. 


This current, after amplification, is used to either indicate or 
record the level of pollution. A warning can be given should the 
pollution rate rise above some predetermined level. 


When installed in a duct or chimney, the inlet of this sampling 
equipment is placed so that average velocity conditions are pre- 
sented to it. The outlet, in the form of a conical diffuser to over- 
come the impedance of the equipment to the flow of the gas being 
sampled, is also placed in the main duct stream. 


To prevent condensation of moisture in the sampling equip- 
ment, the temperature of working parts is kept above dew point. 


Build-up of soot in the equipment is prevented by automatic- 
ally blowing with air for a few seconds once every 20 minutes. 


The equipment, being highly sensitive, will respond to particle 
diameters ranging down to 0-01 microns, and can monitor flue 
gases leaving dust arresting plant of large boilers with burdens of 
about 0-04 grains per cubic foot rising to 2 grains per cubic foot 
during soot blowing. 


BERRY’S ELECTRIC LIMITED, Touchbutton House, Newman 
Street, London, W.1. 


‘* Fires without smoke” is the theme of the Berry’s exhibit. 
Magicoal fires, reproducing electrically the glow and movement of 
burning coal or logs, offer the perfect solution to the problem 
of abolishing smoke without losing the delights of an open fire. 


On Berry’s stand will be two Magicoal fires which can be 
installed as fixed heaters to qualify for a grant. With them are 
illuminated fixed radiators, including the colour-changing 
Chameleon, and a magnificent period grate suitable for board- 
rooms or large reception rooms. 
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Stand No. 


F2 


K8 


El 


BOLTON’S SUPERHEATER & PIPE WORKS LTD., Stock- 
port, Cheshire. 


This Company will show how “ Bolton-Gray ”’ Ash Blowing 
Equipment will safeguard infringement of the Clean Air Act, 
and contribute towards fuel efficiency. 

The Exhibits will make it clear that the equipment can increase 
the output from existing boiler plant, saving manpower and money. 

Details will be available of the new Ash Blowing System 
terminating with Ash Collection and Disposal Equipment. 

This Company also manufactures ‘‘ Bolton-Gray ”’ sectional 
Superheaters, Steam Purifiers, Expansion Joints, Pipework, 
Coils and Stainless Steel Fabrications. 


THE BOSTON MARINE AND GENERAL ENGINEERING 
COMPANY LIMITED, Wolverhampton. 


This subsidiary of Midland Industries Limited, has now placed 
on the Home and European markets the Hoskinson Smokeless 
Incinerator. 

Any combustible material can be burned in the Hoskinson 
Incinerator without smoke or smell, including rubber, plastics, 
papers, sawdust and animal matter, etc. 

The Incinerator is 134 cubic feet capacity and burns up to 
300 lbs. per hour. The fire door is amply dimensioned and will 
even admit a full size motor car tyre. 

Smoke elimination is effected by the provision of a specially 
designed oil or gas burner, mounted at the foot of the chimney. 
As smoke passes through the flame it is ignited and burns com- 
pletely ensuring smokeless emission from the chimney. 

The Hoskinson Incinerator with its built-in Heat Exchanger 
provides valuable space heat from the burning of rubbish and 
waste. To enable space heating to be maintained when rubbish 
supplies are exhausted an automatic oil burner can be supplied. 
The burner is mounted on rails and when required is simply slid 
into position. 

The Unit is portable and it can be installed either inside or 
outside a building and its location can be changed within a day. 
The installation is simple, speedy and inexpensive. 


CANNON (G. A.) LIMITED, Deepfields, Bilston, Staffordshire. 
CANNON GasMiser Room Heater with Thermostat 

It was the outstanding development of the ‘ Multyjet ’ Hot 
Air Convector incorporated in the design of the GasMiser that 
made it possible to use gas for Continuous Room Heating at a 
cost you can afford. This amazingly efficient Convector with its 
Double Jet action ensures the minimum of heat to flue loss and 
the maximum of heat into the room—only the GasMiser had this 
feature. 

Now with the introduction of the GasMinder Automatic 
Room Heat Control, room heating by gas becomes even more 
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Stand No. 
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efficient and economical. A simple dial fitted to the side of the 
GasMiser gives a choice of 8 room temperatures from 50° to 85°, 
maintaining the temperature required automatically. If the door 
is opened and a cold draught cools the room, the GasMinder 
thermostat will automatically increase the gas consumption to 
restore the room temperature. 

This Thermostat is fitted in the bottom of the fire, where it is 
affected by air at room temperature being drawn in. It does not, 
therefore, come into operation until the air all through the room 
right down to the floor, has been raised to the desired temperature. 
Once that temperature has been reached, the GasMinder cuts down 
the gas rate to the minimum required to maintain the temperature, 
with consequent economy in gas and consumption costs. 

The GasMinder Automatic Room Heat Control is an optional 
additional fitment to the GasMiser, which still incorporates the 
range of manual adjustments that enable the Room Heater (when 
used without the GasMinder) to be adjusted to give just the heat 
required. 


CENTRAL ELECTRICITY GENERATING BOARD, Winsley 
Street, London, W.1. 


The Central Electricity Generating Board Stand shows 
examples of anti-pollution equipment as used at Power Stations. 


CHEMICAL CONSTRUCTION (G.B.) LIMITED, 9 Henrietta 
Place, London, W.1. 


Chemico are showing their well-known range of gas scrubbers 
at the exhibition. A complete coverage of furne and dust removal 
from sub-micron to plus micron range can be handled by these 
scrubbers. 

The Chemico Cyclonic Scrubber is effective for the removal 
of dusts and liquid aerosols which are plus micron in size or larger; 
also on problems requiring an absorption action as in the removal 
of obnoxious odours and low concentration corrosive acid fumes. 

The Chemico P-A Venturi Scrubber has proven to be an 
effective and economical apparatus for difficult scrubbing jobs 
such as removal of sub-micron dust fumes and mists. 

The Chemico type S-F Venturi Scrubber is especially suitable 
for the removal and elimination of “ hard-to-handle”’ sticky 
solids from gases. It permits recycling of heavy slurries and 
recovery of concentrated process materials from gases. 

Chemico wet gas scrubbing equipment is the outgrowth of 
more than two decades of extensive development, engineering, 
pilot study, and field experience. To date, hundreds of Chemico 
scrubbers are being successfully used throughout the world in a 
wide range of industries for the highly efficient removal of both 
sub-micron and micron dusts, fumes, mists, and fogs from gas 
streams. 

Chemico’s engineering services attack gas scrubbing problems 
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INSTALL THE 
COMPLETELY 


INCINERATOR 


-THE HOSKINSON 
becuse it 


Burns all combustibie materials without any smoke or 
odour—and this means rubber, plastics, animal matter, ete. 
Burns faster. 

Provides free space heat. 

Is inexpensive, portable and easy to install. 

IS GUARANTEED TO DO ALL WE CLAIM. 


: onstration 
See a working dem 


of the HOSKINSON on 
STAND No. K. 8. 


% ADVICE GIVEN ON RUBBISH DISPOSAL PROBLEMS * 


BOSTON MARINE & GENERAL ENGINEERING CO. LTD. 
Dept. C.A., Heath Town Works, Wolverhampton, Staffs. 
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Extract from the catalogue 
of the International 
Exhibition organized by 
the Coal Smoke Abatement 
Society in 
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*Coalite’ smokeless coal 
the first successful smoke- 
less solid fuel to be 
marketed in Great Britain 
is still the leader in its 
field. Economic, highly 
efficient, ‘Coalite’ is the 
ideal fuel for all domestic 
fires. 


This year 
we are on 


STAND D.1 


Come along and see 4 live 
‘Coalite’ fire for yourself. 








COALITE & CHEMICAL PRODUCTS LTD., CHESTERFIELD, DERBYSHIRE 
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at the beginning—with accurate evaluation of conditions and 
determination of the results desired. To aid in determining 
specifications for the final installation, pilot size equipment can 
be brought directly into a plant to test actual conditions when 
advisable. As a result Chemico can predict efficiencies and 
guarantee a completely satisfactory solution to a_ scrubbing 
problem. 


COALITE AND CHEMICAL PRODUCTS LIMITED, P.O. 
Box No. 21, Chesterfield, Derbyshire. 


A live “* Coalite”’ fire can be seen on the stand. Large 
** Coalite ’’ is the ideal smokeless fuel for every type of domestic 
grate, old or new, and openable or closeable stoves. ‘‘ Coalite ”’ 
Nuts, a smaller size, 1s equally suitable for cookers, openable or 
closeable stoves and hot water boilers. 

** Coalite,’’ which is very reactive, will laze or blaze according 
to requirements. It may be allowed to laze throughout the night 
or on other occasions when not required but will draw up to a 
cheerful blaze immediately the air regulator is opened. 

** Coalite ’’ is readily ignited in the ordinary way with paper 
and sticks, fire lighter or gas poker and burns cheerfully with flame 
giving radiant heat, maximum comfort and economy. 

** Coalite ’’ 1s equally as suitable as best house coal for the 
open fire and can be obtained from all leading coal merchants. 

Prices vary throughout the country according to the geo- 
graphical position in relation to the works and carriage charges 
that are involved. It is sometimes said that “‘ Coalite’’ is ex- 
pensive and whilst it may be true when this is considered initially 
in terms of shillings per hundredweight, the important point is 
that one buys by weight and consumes by volume. As “ Coalite ”’ 
all of which burns away without risk of flying pieces, is of greater 
volume than coal, it is cheapest in the long run. 

It is most important to note that “‘ Coalite ’’ will burn satis- 
factorily in any type of grate or appliance without the expense of 
alteration. 


COAL UTILISATION COUNCIL, 3 Upper Belgrave Street, 
London, S.W.1, and at: Aberdeen, Birmingham, Bristol, Cambridge, 
Cardiff, Edinburgh, Glasgow, Leeds, Manchester, Newcastle-upon- 
Tyne, Nottingham, Plymouth, Reading and Tunbridge Wells. 


The Coal Utilisation Council is a non-commercial organiza- 
tion founded in 1932. It is concerned with promoting the efficient 
domestic use of all solid fuels. In existing or proposed smoke 
control areas the Council’s policy is aimed at the retention of the 
domestic market for solid fuel, either by the smokeless burning 
of coal, where this is possible—for example by means of mechanical 
stokers in blocks of flats, offices, etc.—or otherwise by the domestic 
use of smokeless solid fuels. 

The Memorandum on Smoke Control Areas, published by the 
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Ministry of Housing and Local Government in connection with the 
Clean Air Act, quotes the C.U.C. as one of the organizations from 
which local authorities, contemplating the establishment of Smoke 
Control Areas, may obtain advice and assistance. 

The exhibit explains the ways in which the Council can be of 
service to local Authorities that are setting up Smoke Control 
Areas, under the following headings: 

Publications: The various publications issued by the Council 
which are available to local authorities are displayed. These include 
the List of Approved Domestic Solid Fuel Appliances (published 
jointly with the Solid Smokeless Fuels Federation) from which 
solid fuel burning appliances for replacement in Smoke Control 
Areas must be chosen. 

Training Courses: The Ministry of Housing and Local Govern- 
ment Memorandum on Smoke Control Areas says that local 
authorities should ensure that new solid fuel appliances have been 
correctly installed in accordance with the methods recommended 
by the Coal Utilisation Council. 

The training courses which the council holds for builders, 
appliance distributors, which are available to public health 
inspectors and other local government officials, are described. 

Exhibitions and Publicity: The stand illustrates the various 
ways in which the Council, with its manifold resources, 1s able to 
help local authorities in proposed Smoke Control Areas by means 
of exhibitions of various types, adapted to suit local conditions, 
advertising and leaflets. 

Technical Services: The technical services of the Council are 
available to any local authority in connection with the domestic 
use of solid fuel in Smoke Control Areas, and technical officers of 
the Council will be on duty on the stand. 


COMBUSTION EQUIPMENT LTD., 61 Belsize Lane, London, 
N.W.3. 

Cory Grit Arrester: A low draught loss collector designed to 
collect grit in the range down to 76 microns. It is very adaptable 
and can be fitted at the top or near the base of a steel chimney 
stack or in a by-pass duct leading into a brick or steel chimney 
stack. It can also be used effectively to collect oil smuts from a 
brick chimney. . 

Mark IV Furnace Baffle: A special arrangement of firebrick 
for the flues of shell type boilers designed to improve combustion. 
Its main effects are increased CO, percentages and reduced side 
flue temperatures. It is also very effective in reducing flue dust 
deposits in the tubes of Lancashire boilers and in the combustion 
chambers of Economic boilers. It can be of advantage with both 
liquid and solid fuel. 

Flue Dust Blower: This is a simple blower to be fitted at the 
base of the bridge and, used in conjunction with the Furnace 
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Baffle mentioned above, can give a completely clean flue tube in a 
Lancashire boiler. 

Airlock Damper: This is a gas-tight Damper designed to 
reduce heat losses during stand-by periods on Lancashire and 
Economic boilers. 


CROSTHWAITE FURNACES & SCRIVEN MACHINE 
TOOLS LIMITED, York Street Ironworks, Leeds, 9. 

On display is the “‘ Clair’? Combustion Unit, a gravity-fed, 
self-cleaning steam boiler designed to burn a wide range of fuels 
smokelessly, and to meet the full requirements of the Clean Air 
Act. This unit, which is suitable for Shell type, small water tube 
and sectional heating boilers, is fitted with variable speed drive 
and spring-loaded ram to ensure positive feed. A fan-forced 
draught is also included which 1s effective throughout the length 
and breadth of the grate. The unit is capable of producing full 
boiler ratings, can be fired in an emergency and can also be bank 
fired. 


DAVIDSON & CO., LIMITED, Sirocco Engineering Works, 
Belfast 5, Northern Ireland. Local Branch: National Employers’ 
House, Quebec Street, Leeds, 1. 

The Company’s manufactures cover a wide range both in the 
field of Fan Engineering and Machinery for Tea Estate Factories, 
but the products displayed at this Exhibition have been specially 
confined to the general theme of efficient combustion and with 
particular emphasis on the aspect of the Clean Air Act. 

The exhibits shown are scale models of the Company’s 
products and clearly demonstrate the operation and manner of 
installation of the well-known “ Sirocco” ““R” Type Dust 
Collector and the Shunt Suction Type Collector, both models 
with associated *‘ Sirocco ” Induced Draught Fans. 

In addition, there is displayed an illustration of the fall-out 
of dust from a typical factory chimney which is not serviced by a 
Dust Collector. 

Samples are shown of the actual dust collected by *‘ Sirocco ” 
equipment in many installations throughout the country. 

Literature is available illustrating and describing the Com- 
pany’s products appropriate to this Exhibition and in addition, 
the services of our trained engineers are available in a consulting 
capacity. 


DEPARTMENT OF SCIENTIFIC AND INDUSTRIAL 
RESEARCH, Warren Spring Laboratory. 


Material will be presented to show that the smoke concentra- 
tion at any point is normally determined by the density of 
population and the domestic coal consumption in the immediate 
neighbourhood. 

A new portable instrument will be shown for the determina- 


As electricity takes over 





So does clean air 


No fuel is so clean as electricity. No fuel makes a bigger 
contribution to the Clean Air Act. And no fuel has a bigger 
future in all our lives. 


Electric floor warming is cheap to run and cheap to 

install in new buildings: it needs no chimneys, pipes nor 
radiators. Electric water heaters and cookers too are the 
most economical to run nowadays—and they’re so clean 
that walls and paintwork stay like new. 
With an eye to the future. There will always be abundant 
supplies of electricity. Now we can generate it from nuclear 
energy. Everyone should be thankful for electricity—and 
for the clean air it brings. Visit the Electricity Stand for 
facts and figures about all-electric homes. 


The future is electric 


ELECTRICAL DEVELOPMENT ASSOCIATION 
2 Savoy Hill, London W.C.2. Tel: TEMple Bar 9434 


11559A 
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tion of smoke and sulphur dioxide without the use of external 
power supplies. This is proving invaluable for special surveys. 

The large effect of traffic in towns on the smoke concentra- 
tion in congested streets has been demonstrated by its use. 


DISTRICT BANK LIMITED, 13 Spring Gardens, Manchester, 2. 


DUNEDIN ENGINEERING CO. LTD., 73/75 Mortimer Street, 
London, W.1. 


Dunedin System Maintenance Equipment: Dunedin System 
equipment, details of which can be seen on Stands N1, 2 and 3, 
has been specially designed to ensure first class operation in diesel 
engines. 

Inefficiency in the combustion system of a diesel engine soon 
shows itself in unnecessary exhaust smoke emission. This bad 
exhaust can be caused by a variety of reasons but is usually due 
to faulty or incorrectly adjusted fuel injection components, follow- 
ing incomplete maintenance. 

The obvious practical answer to this problem is the use of up- 
to-date, efficient, simple and practical fault diagnosis, testing and 
tuning instruments provided by Dunedin. Complete combustion 
is then ensured. The whole problem of the disposal of unburnt 
exhaust is clearly quite secondary to the question of obtaining 
complete combustion of the fuel in the first place. 

The instruments in question are used and approved by leading 
diesel engine manufacturers and are in use in service in over 100 
countries. 

Dunedin is Britain’s answer to unnecessary pollution by diesel 
vehicles and it should be noted that when in proper trim the diesel 
engine represents a most complete form of combustion, besides 
offering the user immense power with the minimum fuel consump- 
tion. 

Dunedin fuel injection testing instruments are unique and 
manufactured by no other company anywhere. 


ELECTRICAL DEVELOPMENT ASSOCIATION, 2 Savoy 
Hill, London, W.C.2. 


This exhibit illustrates some of the many ways in which 
electricity is contributing to the achievement of clearer skies over 
Britain. 

Visitors will see how electricity, made even more plentiful by 
the advent of nuclear energy provides low cost light, heat and 
power for homes and factories and how older buildings can be 
brought up to date with specially designed electrical apparatus. 

Electric underfloor heating is fully covered and examples of 
other forms of electric heating which rank for a grant are dealt with. 

E.D.A. publications, including “‘ Nuclear Power to Clear the 
Air,” “* The Clean Air Act and You ”’ and the synopsis of the film 
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“The Future is Electric’’: are: freely available from: the: B.D>A. 
exhibit where a friendly and experienced staff are ready to answer 
your questions. 


FILTER-HEAT LIMITED, 33 Market Square, Rugeley, Staffs. 


This company, which is a subsidiary of the well-known and 
old-established engineering firm of Sutcliffe, Speakman and Com- 
pany Limited, Leigh, Lancashire—themselves experts in specialized 
methods of air filtration—concentrates solely on the design and 
supply of plants for dust collection and nuisance removal. 

To the original Filter-Heat patented Wet Dust Collector has 
now been added an extensive range of dust exhausting equipment 
including Cyclones, Cloth Filters, Reverse Jet Filters, Cupola 
Grit and Spark Arresters and Paint Overspray Collection Plant. 
Sutcliffe Speakman Active Carbon Filters are availiable also, of 
course. 

On the Stand can be seen models and illustrations of the 
range of plant offered by this young and active company. Attention 
is drawn in particular to their Grit and Spark Arrester for applica- 
tion to foundry cupolas (a further development of their patented 
Wet Collector) and to their Reverse Jet Collector (the company’s 
most recent and highly successful development). 


FUEL EFFICIENCY (ARROW PRESS LTD.), 1 Stamford 
Street, London, S.E.1. 


Copies of “‘ Fuel Efficiency ’ 
the Stand. 

Information is also available concerning the 1960 Fuel 
Efficiency Register of Industrial Heating—a completely new hand- 
book incorporating a descriptive sectionalized list of plant and 
equipment. 

‘““ Fuel Efficiency”? is a monthly publication whose chief 
concern is to promote the use and clean burning of the most 
appropriate fuel and equipment for each heating purpose. Its 
readers include plant engineers, fuel industry officials, architects, 
builders, local government officials and fuel consultants. The users 
of 80 per cent. of industrial fuel consumed in this country are 
represented by its industrial readership. 

** Fuel Efficiency ” is published at 30s. per annum by Arrow 
Press Limited, the publishers of ‘“* Industrial Finishing ”’’ and 
~ Ceramics.” 


GENERAL ELECTRIC COMPANY, Magnet House, Kingsway, 
London, W.C.2. 


The G.E.C. stand shows a comprehensive display of electrical 
space heating equipment, completely smoke and-fume free, for 
industrial, commercial and public buildings. 

To take advantage of cheap off-peak tariffs the G.E.C. designed 
the Nightstor heater which stores heat at night for use the following 


5 


are displayed and available on 
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day. These heaters consist of a sheet steel bronze finished outer 
casing in which centrally placed element panels are surrounded 
by heat storage blocks. There are six models available with 
loadings from | kW to 3 kW of which the 3 kW and 14 kW models 
are shown. 

In self-service stores, libraries and other situations where floor 
space is limited wall mounting fan heaters are ideal. A display of 
these includes the attractively styled 3 kW and 5 kW models. Three 
control units for these fan heaters, that enable the fan only to be 
used in warm weather are also displayed, one incorporating a 
thermostat. 

Often in churches, lobbies and similar places a large volume 
of warm air is required at low level. To illustrate heaters for this 
purpose a 10 kW fan heater housed in an attractive styled sheet 
steel case is shown. 

Many buildings are only used intermittently or they may be of 
such light construction that heat losses are considerable. In each 
case the answer to the problem is the Twin-Zone Overhead Radiant 
heater which warms the person rather than the air around him and 
which will be on view on the G.E.C. stand. Heat, which is felt 
almost immediately after switching on, can be concentrated exactly 
where it is needed, thus affording considerable saving in running 
costs. By a simple adjustment to the reflector the heat can be 
concentrated over isolated sections of large buildings such as 
loading bays and hangars or over a wider area for complete heating 
installations in churches, village halls and similar buildings. 

For converting out of date solid fuel fire systems to completely 
clean electrical systems, a range of hot water circulators has been 
developed and one example is shown. 

The display is completed by a selection of smaller items of 
heating equipment including tubular heaters loaded at 60W per 
foot and obtainable in lengths up to 15 ft. and in four banks. 


GRAHAMSTON IRON CO. LTD., P.O. Box No. 5, Falkirk, 
Stirlingshire. 

This Company are displaying a variety of room and water 
heating appliances, all of which are eminently suitable for inclusion 
in Smoke Control Areas or Smokeless Zones. They are all included 
in the Approved List of Domestic Solid Fuel-burning Appliances 
published jointly by the Coal Utilisation Council and the Solid 
Smokeless Fuels Federation. Most of their appliances are also 
included in the 6th Edition of the Coke-burning Appliances 
Handbook issued by the Gas Council. For easy lighting of 
smokeless fuels gas ignition tubes are available on all their 
continuous-burning fires. 

1. Queen Under-Floor Draught Fire with Raised Front and 
Self-contained Boiler Unit. This appliance is designed to supply 
the domestic hot water from a 25/30 gallon cylinder, and in 
addition it will adequately heat a living room of average dimen- 
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sions. An extension plate is available for overnight burning on 
smokeless fuels. Can also be supplied without S.C. Boiler Unit. 

2. Queen-Star Continuous-Burning Fire. This is the Company’s 
latest drop-front fire, which can be used with or without a boiler 
and will provide both room heating and water heating services on 
the minimum of fuel. It will burn overnight on most fuels, including 
smokeless. 

3. Queenette Continuous-Burning Fire. This fire has a low 
front and will provide the same services as the Queen-Star. An 
extension plate is available for overnight burning on smokeless 
fuels. 

4. Queen Drop-Front Fire. This fire is displayed in its latest 
form. It incorporates all the features of the Queen-Star and 
Queenette Fires. | 

5. The Queen Fire is also shown with a large back boiler, which 
is capable of supplying heat to two or three radiators in addition 
to supplying the normal domestic requirements and room heating. 
This appliance should be used in conjunction with an indirect hot 
water cylinder. 

6. Queen-Heater. This open and close stove is of exceptionally 
pleasing appearance, and won a Council of Industrial Design 
Award in 1959. It can be supplied with or without a boiler and 
provides adequate room and water heating. 

All of this Company’s appliances are available in an attractive 
range of vitreous and lustre enamel finishes, and their various 
continuous-burning fires can be supphed with chrome steel bottom- 
grates on request. 


E. GREEN & SON LIMITED, Economiser Works, Wakefield. 


The main features on the stand will be full scale exhibits of 
three main products of the Company, showing the interest and 
care which has been taken in the production of equipment to meet 
the requirements of the Clean Air Act. 

The Paraclone Dust Collector is cut away to show the cleaning 
device which, allied to the unique form of cell construction, 
contributes largely to the high and sustained collecting efficiency 
obtained on the most difficult dusts. Among typical installations 
for this most advanced of Dust Collectors is its use in boiler 
plants, cement plants, iron and steel works and foundries. The 
construction of the Paraclone Dust Collector is such that it is 
readily and conveniently installed into the flue gas ducting and 
occupies the minimum of space. 

The S.K.D. Centrifugal Dust Collector which is designed 
principally to meet the needs of the smaller shell type boiler 
installation, represents the ideal answer to the Collector space 
and cost problem. Maintaining a practically constant efficiency 
characteristic down to approximately 35 per cent. of full load by 
virtue of its built-in secondary circuit, it will operate even on oil 
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smut at efficiencies approaching 75 per cent. On stoker-fired dust, 
efficiency is normally in the high nineties. 

On the stand too, is shown the operation of a dust classifier 
by one of the Company’s dust engineers, to illustrate the care 
with which each individual dust collecting problem is approached. 
Typical examples of classified dust will be available, and the 
machine will be operated for brief periods to demonstrate the 
manner in which the eight grades of dust are obtained. 

Typifying the range of industrial fans is a Series 500 Fan, the 
smallest made by the Company. This fan has a forward curved 
multiblade impeller and is normally supplied for I.D. service on 
shell type boilers. 

E. Green & Son Limited are not on this occasion showing 
their economisers which have been manufactured by the Company 
for over 100 years, but the staff will be available to give information 
on all the products manufactured by this Company if required. 


HARGREAVES (WEST RIDING) LTD., Bowcliffe Hall, 
Bramham, Boston Spa, Yorkshire. 


The Hargreaves Group of Companies are distributors of solid 
and liquid fuels over a wide area of the country with offices situated 
throughout the North of England. 

Fuels are distributed by road, rail and canal; the Group also 
has shipping interests. 

To maintain its services to the consumer the Group has 
developed a comprehensive Technical Service to advise on all 
fuel and heating problems, industrial or domestic. Advice given 
on fuel selection is always impartial, and in the interests of the 
consumer. To further this service, at our Head Office is a modern 
fully equipped laboratory capable of undertaking all types of fuel 
analysis. 

A qualified team of Chemists and Engineers staff the Technical 
Service and are always available to help solve your fuel problems. 

Since the passing of the Clean Air Act increasing attention has 
been paid to the problem of smoke abatement. Many Local 
Authorities have taken positive steps in this matter by the formation 
of Smoke Control Areas. The Hargreaves Technical Service is 
able to provide the specialist technical knowledge to implement 
the Clean Air Act, and to date has been instrumental in improving 
boiler plant by either plant conversion or a change of fuel. 

The Technical Service is at your disposal absolutely free of 
charge and without any obligation. 

At this Exhibition many types of fuel are on display showing 
the full range of fuels distributed by the Hargreaves Group, 
together with illustrations of the Company’s activities in support 
of cleaner air through help and advice to fuel users. 


HARRIS ENGINEERING COMPANY LIMITED, York Works, 


and 4 Browning Street, London, S.E.17. 
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LESLIE HARTRIDGE LTD., 151 Great Portland Street, 
London, W.1. 

Hartridge B.P. Smokemeter—For Diesel Engine Exhausts: A 
reliable scientific instrument for accurately and quickly measuring 
the density of diesel exhaust smoke and thereby eliminating visual 
errors. This machine was originally developed by the Research 
Laboratories of the British Petroleum Company for investigating 
the causes of visible smoke and has now been perfected by Leslie 
Hartridge Ltd. for general use. 

The Smokemeter, which is portable and robust, gives an 
instantaneous direct reading of smoke density on a 0-100 scale. 
It is equally suitable for use by laboratories, factories, transport 
undertakings and garages, service stations, police and health 
authorities. It will also operate on slow and high speed engines of 
all sizes and can be used at night. 

The Hartridge B.P. Smokemeter has been approved by the 
Air Pollution Panel of the British Motor Industry Research 
Association for research work after many thousands of hours on 
engine test beds and vehicles. Its principle is based on the com- 
parison of the density of a column of smoke with a column of 
clean air passing through tubes which are optically and dimension- 
ally identical. A light source and a photo electric cell are so 
arranged that they can both be moved together from the smoke 
tube to the clean air tube. A photocell is connected to a micro- 
ammeter with Smoke Density Scale reading 0-100 representing 
percentage light absorbed. A small Blower draws in air to the clean 
air tube which then passes across the surfaces of the light source 
and photocell, thus preventing sooting of these vital surfaces. 

For vehicle testing the complete unit can be carried on a bus 
platform, truck tailboard, or coach floor. Alternatively, the 
Smokemeter can be conveniently taken from engine to engine in 
research or production testing by means of a special Mobile Power 
Unit carrying a 12 volt battery with charger or a mains transformer 
as a ready means of keeping the light source constant. 


L. G. HAWKINS & CO. LTD., 30/35 Drury Lane, London, W.C.2. 


L. G. Hawkins & Co. Ltd., will be exhibiting two entirely new 
heaters which clearly show that this firm wishes to assist our 
Society in its efforts for Clean Air. These are the Florida combined 
Electric Radiant/Convector beautifully designed on the most up- 
to-date ‘* Slim-Line ” style, with ‘“‘ Thermoglass ’’ protecting the 
24 kW element, thus ensuring complete protection against accidents 
through inflammable materials coming in contact with the heater. 

The other new model is a really good “* Coal Effect ”’ fire which 
will be supplied in two finishes—gold and silver, again designed to 
stand on modern hearths. This will be known as the ‘‘ Hawkins 
800 ” and will be available in 2 kW or 3 kW as required. 

In addition to these, Hawkins will be showing their full range 
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of electrical domestic appliances including such world widely 
known products as their ‘*‘ Hostess’? automatic tea-makers, 
’ Hi-Dry ” electric clothes dryer and airer, “‘ Fair-Lady”’ hair 
drying set complete with hood and stand, irons, kettles, toasters, 
Etc. 

The Hawkins non-electric products will include their range of 
pressure cookers (seven models) and their new ‘‘ Sunray-Safe- 
guard” oil-heater which has been produced to conform to the 
latest British Standards Specification 3300/1960. 

Even the most exact requirements in this new specification 
have been exceeded by Hawkins, who have added an additional 
feature to their heater in the form of a Bi-Metal Thermostat which 
will cut off the fuel supply should, for any reason at all, the heater 
become overheated. 

A visit to Stand No. H2 will certainly not be a waste of time. 


W. C. HOLMES & CO. LTD., Turnbridge, Huddersfield. 


The Holmes’ range of dust collection and control plant is one 
of the most extensive in the world and includes: electrical pre- 
cipitators, electrical filters, bag filters, wet type dust collectors, 
multi-cell cyclone and cylcone dust collectors. 

Holmes-Elex Electrical Precipitators: Holmes-Elex Electrical 
Precipitators have been specifically designed to remove extremely 
small particles, in the sub-micron range, from all types of carrier 
gas. The particles, either liquid or solid, are separated by passing 
the contaminated gas through a high voltage electrical discharge 
which imparts a negative charge to the particles and then deposits 
them on to collecting plates. The particles are subsequently 
removed from the collecting plates by various means depending 
on the application. 

Holmes-Schneible Multi-Wash System: The Holmes-Schneible 
Multi-Wash System is applicable to a wide range of dust collection 
and control problems involving liquid and solid particles. The 
multi-wash collector has many advantages over other types of 
collector: it has an extremely high efficiency (of the order of 99 per 
cent. for all particles above 3-4 microns): it has a lower pressure 
drop than many other types of wet washers, and an absence of 
circuit restrictions which might cause blockages. 

Holmes-Schneible Multi-Wash Collectors are unique in that 
they embody three well established principles of dust collection: 

1. Centrifugal force in the cyclone in the lower portion of the 
collector throw out the heavier particles. 

2. Bombardment of dust particles by a finely divided self-induced 
spray. 

By Eee between dust laden air and wetted plates having a large 
total surface area. 

Holmes-Rothemuhle Multi-Cell Cyclone Dust Collectors: 
Holmes-Rothemuhle Multi-Cell Cyclone Dust Collectors (both 
reverse flow and through pass) are the answer to many of the prob- 
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lems involved in the collection of dust and grit particles in the 
higher size ranges (10 microns and above). In addition to the 
advantages of low installation, operating and maintenance costs, 
these collectors have the added advantage of space saving con- 
struction which enables them to be easily fitted into existing 
flue-gas ducting. 


ARCHIBALD JOHNSTONE (ENGINEERS) LIMITED, Nine- 
lands Lane, Garforth, Leeds. London Office: 60 Abbey House, 
Victoria Street, London, S.W.1. Cardiff Office: 22 Heol Llanishen 
Fach, Rhiwbina, Cardiff. 

Manufacturers of Air Preheaters, Mechanical Draught and 
Dust Collection Equipment. 

Whilst their field of operations has hitherto been confined 
mainly to the Power Stations of the Central Electricity Generating 
Board, the wide experience gained in that field is such that invatuable 
assistance can be given in the problems experienced in smaller 
power plants. 

A Technical and Testing Service is readily available equipped 
for carrying out tests in situ with a view to diagnosing combustion 
problems at source and making recommendations which invariably 
lead to improved efficiency and availability. 

Prototype collectors are available for the carrying out of tests 
to establish the collection efficiency obtainable with samples of the 
actual material required to be collected. 

Exhibits include an Aerofoil Bladed Fan Impeller, a “JR” 
Cyclone Dust Collector model and an “ AJ’ Automatic Dust 
Valve. 


CHARLES KNIGHT & CO. LTD., Local Government and Law 
Publishers, 11-12 Bury Street, London, E.C.3. 

This stand will carry a display of forms required under the 
Clean Air Act, and of publications on public health law which 
include statutes, regulations and circulars relating to clean air. 


LODGE-COTTRELL LIMITED, George Street Parade, Bir- 
mingham, 3. 
The above Company will be showing: 

1. A working model of the principle of precipitation using finely 
atomized liquid. 

2. A static model of a precipitator for the removal of dust from 
the gases of a pulverized fuel fired boiler, typical of those in- 
stalled and used on large power stations. 

In addition there will be a display of various photographs of 
different installations carried out by the Company in many parts 
of the world. 


MINISTRY OF HOUSING AND LOCAL GOVERNMENT, 
Whitehall, London, S.W.1. 
A series of special maps show local authority programmes for 
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smoke control in England and Wales during the next twenty years, 
indicating at a glance the target years for completion of programmes 
in the black areas where air pollution is worst. 


MUNICIPAL ENGINEERING PUBLICATIONS LTD., and 
THE MUNICIPAL JOURNAL LTD., 3/4 Clements Inn, London, 
W.C.2; 


Displayed on this stand will be ‘* Municipal Engineering,” 
“The Municipal Journal,’ “‘ The Municipal Year Book” and 
sundry books and publications produced by other companies 
within the Group. 

** Municipal Engineering’’ caters specifically for all the 
technical officers of local government whose work is directed 
towards improving health and welfare of the community. 

It is the weekly journal most widely read by public health 
inspectors and public cleansing officers. Its coverage of such 
matters as the control of air pollution, sanitation, food hygiene, 
meat inspection and slum clearance has made it essential reading 
for these officers. 

** The Municipal Journal’’ each week highlights news and 
views on all aspects of local government affairs through co- 
operation with government departments, local authority associa- 
tions and societies and individual councils. It keeps its readers 
abreast of current thought and development. Administration, 
finance, law, building and planning, public health, refuse disposal, 
sewerage and sewage treatment—these and all other aspects of 
local government work are continually kept under review. 

Recognized as the encyclopaedia of local government and 
an essential work of reference, ‘““ The Municipal Year Book ”’ 
contains full statistical data of all local authorities. It includes 
names, addresses and telephone numbers of 40,000 officers of 
local government and of Associations, Institutions and Societies. 
In all some 1,900 pages. 


NATIONAL CARBONISING COMPANY LIMITED—REXCO 
SMOKELESS COAL, 14 Woodhouse Road, Mansfield, Notts. 


One section of the display portrays a lounge with Rexco 
smokeless coal burning in a convector fire. 

Visitors to the stand will notice the flames and heat radiation 
associated with the burning of very reactive smokeless fuel. Rexco 
overcomes the prejudice of the public who insist on seeing a fire 
with a cheerful flame. 

Rexco, easily lit by sticks and paper, will burn freely and 
without smoke, thus avoiding the necessity of fitting special grates 
and providing gas ignition. 

The second section of the stand carries illustrations of the 
production and distribution of Rexco Smokeless Coal. 

Newton Chambers & Company Limited are showing a 
selection of Redfyre solid fuel burning appliances. These include 
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How the National 
Coal Board contributes 
to clean air 


The National Coal Board produces not only natural 
smokeless fuels (anthracite and Welsh dry steam coal). 
Its fuel technologists are continuously at work, develop- 
ing new smokeless fuels that will be even hotter, cleaner 
and more economical than any solid fuel now available. 
National Coal Board smokeless fuels not only cut down 
dirt in the air, in the chimney and in the home. When 
burnt in modern appliances, they save dramatically on 
your fuel bills by giving far more warmth for your money. 


VISIT STAND A3 AND STAND E3 AND SEE NCB 
SMOKELESS FUELS DEMONSTRATED 


National Coal Board 


enema tsennn cere tena SrA 





» 


Stand No. 


A3 
and 


E3 


F3 


the Redfyre ‘60° Continuous Burning Fire, and the Hearth 
Redfyre with under floor air feed; both are available with backboiler 
units, all suitable for Rexco Smokeless Coal. 

Displayed in addition, will be the Redfyre Convector No. 2 
which is under fire. This is an easy appliance to install giving 
two-way warmth by radiation and convection. 

The Redfyre Magazine Boiler for hot water and radiators is 
also on show, and as with the other Redfyre appliances mentioned, 
is an approved appliance. 

The Rexco and Redfyre representatives will be in attendance 
daily to discuss your specific requirements. 


NATIONAL COAL BOARD, Hobart House, Grosvenor Place, 
London, S.W.1. 


The National Coal Board stand No. A3 shows the range of 
naturally smokeless solid fuels and manufactured smokeless solid 
fuels available to the domestic consumer at the present time. It 
will also introduce new smokeless solid fuels which will be shortly 
available and one of these is shown under fire on stand E3. 

Also on display are the latest types of solid fuel boilers suitable 
for trouble free central heating, and a display on small bore forced 
circulation central heating illustrates how considerable savings 
may be made by fitting solid fuel boilers. 

A model of one of the Board’s new fuel plants shows the 
processing of new fuels on stand No. A3. 


NATIONAL INDUSTRIAL FUEL EFFICIENCY SERVICE, 
71 Grosvenor Street, London, W.1. 


N.I.F.E.S. Services can assist Local Authorities and Industry 
to implement and comply with the requirements of the Clean Air 
Act. Pictorial panels will illustrate this in detail. 

Many Local Authorities when considering applications for 
prior approval of new equipment now use N.I.F.E.S. Services to 
provide them with the necessary technical advice. 

A regular Service Agreement with N.I.F.E.S. assures in- 
dustrialists that their boiler plant and equipment is properly 
maintained and correctly operated. 

By means of the Specific Advisory Service a solution can 
almost always be found for smoke and grit problems. 

N.L.F.E.S. Boiler Operator Training Courses prepare stokers 
in theory and practice for the City and Guilds Boiler Operator’s 
Certificate Examination. This certificate ensures that the stoker 
is capable of operating boiler plant efficiently. 

The New Stoker’s Manual, a handy pocket size reference 
book for stokers, will be available on the stand. More than 20,500 
copies have been sold during the past year and the manual acts as 
an introduction to the City and Guilds Certificate Course. 
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NATIONAL SOCIETY FOR CLEAN AIR, Field House, Breams 
Buildings, London, E.C.4. 

The Society’s stand will feature two of the Exhibition units 
now available in most of the Society’s Divisions. Newly prepared 
photographic panels and display material will be shown, and 
copies of publications by the Society, H.M. Government, etc., 
will be on sale. The Exhibition units and the new display material 
may be borrowed by any local authority, together with a set of 
notes and designs for an Exhibition Stand. 

Industrialists are invited to make use of the Society’s Informa- 
tion Service. Our Information Officer will be available and will be 
pleased to give all possible help. 

Note:—The Conference Office is adjacent to the Society’s 
stand at the end of the Hall. 


J4_ NORTH EASTERN GAS BOARD, Bridge Street, Leeds. 


H5 


With the advent of the Clean Air Act empowering local 
authorities to enforce clean air zones, the architect and builder 
takes this into consideration when planning heat service for new 
buildings. But there are thousands of existing houses with old 
fashioned grates which are inefficient and unsuitable for burning 
smokeless fuel. Part of the North Eastern Gas Board’s display, 
therefore, shows how different types of old-fashioned open grates 
and kitchen ranges can be converted to burn smokeless fuels. 
Appliances in this feature include an ordinary stool bottom grate, 
similar to many still in use in the living rooms of modern houses, 
the older type of cast iron or register grate still prevalent in older 
terrace houses, and an old-fashioned kitchen range. Each of these 
appliances is flanked on either side by a display showing how they 
can be changed to gas or coke. 

In addition, there will be five “live” modern space heating 
appliances—two gas fires, an open coke grate, a closable coke 
stove, and a stool bottom grate in which will be burned ‘‘ Clean- 
glow’”’ the new premium grade coke which can be used in an 
ordinary open grate. Another exhibit shows how a “ Yorkist ” 
range can be converted to burn coke. 

There will also be a gas-fired incinerator on show, which is 
suitable for the disposal of kitchen refuse. 


W. OTTWAY & CO. LTD., Orion Works, Northfield Avenue, 
London, W.13. : 


The ‘* Telesmoke.” A Telescope for checking the density of 
smoke under the Clean Air Act. This instrument, which has been 
developed in conjunction with the Fuel Research Station, Green- 
wich, of the Department of Scientific and Industrial Research, is 
manufactured under licence from The National Research Develop- 
ment Corporation and is designed to provide a more convenient 
method of measuring the smoke density, while retaining the high 
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accuracy which can be obtained with a Ringelmann Chart. 

Two types are available, the standard instrument showing an 
inverted image, while the prismatic monocular type shows a 
normal erect image. 

Dust Sampling Equipment. Long Running Thermal Precipitator. 
National Coal Board Type 101C. An instrument for sampling 
airborne dust has been designed to operate over periods of up to 
eight hours. Only the respirable dust, which is selected aero- 
dynamically from the total airborne cloud during the sampling 
process is collected. The selection of this is effected by drawing 
the dust-laden air through a horizontal duct elutriator, the action 
of which simulates that of the human nose and upper respiratory 
passages in which the removal of the largest, fastest falling particles 
is due to the processes of settlement and impingement. Evaluation 
of the sample is normally by visual Microscopy, but the method 
of collection employed provides a deposit well suited to bulk 
evaluation techniques. | 

The Kotze Konimeter. For testing a dusty atmosphere to 
determine both the number and size of dust particles contained in 
it. The particles are collected on a glass slide and cover an area 
approximately 1 millimetre. The slide is then examined under a 
microscope fitted with a specially graticuled eyepiece and the 
particles of dust counted and measured. 

Students and Low Power Microscopes. Pocket Microscopes, 
also a selection of Measuring Magnifiers and simple optical 
magnifiers of various types and descriptions. 


THOMAS POTTERTON LIMITED, Cavendish Works, Buck- 
hold Road, Wandsworth, London, S.W.18. 

‘* Potterton ”’ gas and oil-fired boilers are available in a wide 
range of sizes for central heating and hot water in a wide variety 
of domestic, commercial and industrial premises. 

All *‘ Potterton ” boilers are made of cast-iron for long life. 
They are completely automatic and give a very high working 
efficiency. They make no smoke, dust or ash and are suitable 
for installation in areas covered by the Clean Air Act. 

The boilers are of sectional construction though the smaller 
sizes are delivered completely assembled for easier installation. 
These *‘ domestic ’’ sized boilers have a smooth coating of vitreous 
enamel on the flueways—this helps to prevent corrosion and 
reduces maintenance time and costs. 


PYRAMID PRESS LIMITED, 41 Streatham Hill, London, S.W.2. 


All the publications shown on the stand of Pyramid Press Ltd., 
have been produced completely free of cost to the Local Authorities 
concerned. These publications are designed to inform members 
of the general public not only of the general provisions of the 
1956 Clean Air Act but also as far as their own smoke control 
areas or smokeless zone is concerned, of the provision and types 
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of appliances and householders’ obligations and other relevant 
information that they must know and act upon. 

These books have a decided local application and, because 
they are supplied free of cost to the Authority, can be supplied 
and distributed in adequate numbers. 

Your enquiries and suggestions regarding the application of 
their publishing facilities to your own publicity problems, are 
cordially invited. 


RADIATION GROUP SALES LTD., Solid Fuel Division, 
255 North Circular Road, London, N.W.10. 


For many years the basic design requirement for Radiation 
solid fuel appliances has been efficient operation on smokeless 
fuels and the Radiation Reseach Laboratories have pioneered 
many important developments in this field. 

The Parkray family of smokeless solid fuel appliances includes 
open-fire convectors with and without back-boilers, closeable 
room heaters, independent domestic boilers and open-fire inset 
grates. To typify the full range, the exhibit includes: 

Parkray 2 freestanding open-fire convector and water heater, 
in an unusual setting, the hot water supply being used for radiators 
in a small central heating system. 

Parkray 10 boiler flue set—the cheapest form of space and 
water heating—which incorporates the Parkray ‘Clean Air” 
five: 

Parkray 6 open-fire convector and water heater, ingeniously 
designed to divide into three main sections (including a pre-cast 
concrete convection chamber) for easy installation in existing 
fireplace surrounds. 

Parkray 60—water heating version of the attractive 
Parkray 30 room heater, with clear glass doors. 

Parkray ‘* Clean Air ” fire, with interchangeable front, simpli- 
fying choice or change of colour finish. 


SANIGUARD APPLIANCES LIMITED, 62 London Wall, 
London, E.C.2. 


The Barrywald Safety Sanitary Incinerator: The Barrywald on 
display is a development from the original design produced over 
fifteen years ago being an advancement on all previous models that 
have won high acclaim from many thousands of different establish- 
ments for the improvement in hygiene achieved for their intended 
purpose. 

Newest developments have produced a higher rate of disposal 
for a lesser running cost thus making this appliance more attractive 
from every point of view. 

The electrical loading is now set at 1kW and all components 
are fully guaranteed for one year and the appliance is backed up by 
a fully competent service organization which can carry out its 
efficient activity in all parts of the country. 
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The size of the Barrywald Incinerator is now 19” x 18” x 10’ 
and its weight is approximately 50 lbs.; for new applications and 
advice regarding the installation, which is a simple matter under 
normal circumstances, please enquire at the Stand. 


SHELL-MEX AND B.P. LTD., Shell-Mex House, Strand, London, 
W.C.2. 

Being a Good Neighbour: Approval of plans providing for the 
construction of new chimneys depends upon the Local Authority 
being satisfied that any chimneys shown are adequate to ensure that 
the emission of grit dust and gases shall not become prejudicial to 
health or a nuisance. 

Determination of a suitable height for such chimneys must take 
into account surrounding buildings and topography. In many cases 
this is extremely difficult, and where a large plant is under con- 
sideration the only satisfactory determination of chimney and roof 
layout may be as a result of wind tunnel tests. 

In the case of the new offices for the Shell International 
Petroleum Company Limited, on the South Bank site, a model was 
produced and tested in a wind tunnel at the National Physical 
Laboratory. The tests showed that satisfactory dispersion would 
only be obtained, together with an acceptable appearance, if the 
roof contours were modified, and minima set for the projection of 
the stack from the roof and the velocity of efflux from the stack. 

Whilst such work would normally be outside the scope of 
Local Authority activities, these methods can be applied by indus- 
trial and commercial undertakings where chimney size and siting 
is in doubt, and the plant is of sufficient size to warrant the expen- 
diture. 

On the stand of Shell-Mex and B.P. Ltd., may be seen the 
method used for such wind tunnel tests, and information as to the 
results which may be obtained. 

Information on all aspects of oil firing will be available and 
staff will be very pleased to discuss any queries arising from the use 
of fuel oil in any part of the country. 

A considerable amount of literature on oil fuels and their 
application is available from Shell-Mex and B.P. Ltd., and requests 
for booklets and reprints will be welcomed on the stand. 


SIMON-CARVES LIMITED, Cheadle Heath, Stockport. 

The Precipitator Division of Simon-Carves Ltd. has been 
making substantial progress in the iron and steel industry. Already 
they have two precipitators working on oxygen steel furnaces, and 
a static model based on the second unit is on display. This type of 
construction will be used on contracts placed with Simon-Carves 
Ltd. for sinter plant and L.D. converter gas cleaning. A special 
brochure covering processes in the iron and steel industry is avail- 


able. 
Also*on show is an animated diagram showing the basic 
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principle of electro-precipitation; cut-away perspective drawings 
and photographs of actual installations complete the exhibits. 

Literature can be obtained dealing with the process of electro- 
precipitation as applied to the chemical industry and other indus- 
tries. 

Simon-Carves Ltd. have unique resources for research and 
development and also offer to carry out integrated contracts, with 
treatment, collection, handling and disposal of atmospheric pollu- 
tants as well as associated civil work. 


SOLID SMOKELESS FUELS FEDERATION, 74 Grosvenor 
Street, London, W.1. 


Prominently displayed will be details and photographs of the 
services available, at no charge, to Local Authorities in support of 
their proposals for establishment of Smoke Control Areas. These 
services include the provision of both fixed and mobile exhibitions 
staffed by trained technical demonstrators, and also smaller display 
units suitable for the foyers of Town Halls, Health Departments 
etc., together with a wide range of leaflets suitable for public 
distribution. 

Also displayed will be two approved appliances burning solid 
smokeless fuels, and a display of the authorised solid smokeless 
fuels. 

The stand staff will be pleased to advise on use of the exhibition 
materials and general methods of publicity in support of Smoke 
Control Areas. 


STURTEVANT ENGINEERING CO. LTD., Southern House, 
Cannon Street, London, E.C.4. 


The removal of grits, dusts, smokes and fumes from gases 
discharged to atmosphere from industrial undertakings and pro- 
cesses 1s now a matter of international importance and is receiving 
in the United Kingdom the serious attention of the appropriate 
Government authorities. Atmospheric pollution caused by these 
contaminations are costly hazards to public health and to general 
welfare, and an obligation is placed upon management by the 
requirements of the Clean Air Act to take the necessary action to 
prevent these elements of pollution being discharged to the air we 
breathe. 

The choice of the most efficient and economically good equip- 
ment for the removal of these pollutants at source is best achieved 
by the application of specialized knowledge acquired by long 
experience and backed by continuous experiment and study of such 
problems. By this means the Sturtevant Companies have become 
well fitted to deal with gas cleaning and atmospheric pollution 
removal problems. They design, manufacture and supply all types 
of gas cleaning and dust arresting equipment including electrostatic 
precipitators, mechanical collectors of various types, high efficiency 
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cyclones, textile filters and several designs of water-washed scrub- 
bers. 

Sturtevant plants, apparatus and equipment for gas cleaning 
and air filtration purposes are in use in most countries in the world, 
many similar to the models and units exhibited. These include: 

Sturtevant Electrostatic Precipitators for cleaning indusirial 
gases emanating from power stations, cement works, metallurgical, 
steel and chemical works, for which the efficiency of the collection 
of entrained dust, smoke and fumes is often specified and guaran- 
teed at 99°3 per cent. 

Precipitron Electrostatic Air Filters similar to the unit exhibited 
are treating millions of cubic feet of air per minute for the removal 
of particulate matter in factory, offices and laboratories. 

Sturtevant “ Fleetway”’ Air Filters for use alone or in conjunc- 
tion with Precipitron cells for the complete filtration of air—re- 
moving all particles down to 1/100th of a micron at an efficiency 
of 99-95 per cent. 

Sturtevant Newgate Collectors designed to arrest the compara- 
tively coarse grits emitted by small and medium sized boilers. It is 
a mechanical draught fan combined with a primary collector and 
secondary cyclone collector. 

Sturtevant Ludgate Mechanical Dust Collecters are ideal for 
use alone in any boiler flue system, or as pre-collectors combined 
with electrostatic precipitators giving good dust-arresting efficien- 
cies over a wide range of operating conditions. 

Sturtevant High-Efficiency Cyclones designed on fundamental 
aerodynamic principles yield remarkably high dust collecting 
efficiencies. 

Sturtevant Scrubbers availabie in a variety of designs and several 
types for the wet arresting of inflammable or explosive dusts and 
objectionable or poisonous mists and fumes. 

Sturtevant plant cleans many millions of cubic feet of air every 
minute; it has done so for many years and will continue to do so, 
for Sturtevant means Clean Air. 


THERMODUCT LTD., Viaduct Works, Kirkstall Road, Leeds 4. 


Thermoduct Ltd. and their associate company HVE (Electric) 
Ltd. are featuring their well-known electric floor heating system in 
their display, which includes a full scale model of a typical installa- 
tion and photographs of a few of their many successful installations 
in houses, flats, offices, churches, department stores, etc. Apart 
from its lower cost, which is of immediate interest to anyone, the 
outstanding advantage of the Thermoduct system is that every 
cable can be withdrawn at will, thus enabling maintenance to be 
carried out with complete ease and without disturbing the floor 
surface. 

The Thermoduct system provides an economical and efficient 
means of heating a building; it is easy to install and has a life equal 
to that of the building. Its installation eliminates the costs of fuel 
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store, boilerhouse and labour in constant stoking, maintenance, 
etc... . and also eliminates all the grit, grime and smoke associated 
with traditional heating methods. Basically the system is a series 
of heated ducts which are preformed as the concrete floor is laid; 
there are only five main components: cable, troughing, connectors, 
thermostats and control panel. Each installation is individually 
planned for maximum operating efficiency, but as a very rough guide 
it can be taken that domestic installations cost 4s. 6d. per square 
foot and large area installations 3s. 6d. per square foot approxi- 
mately. 

The company also undertakes the conversion of existing boiler 
heating plant to electric power, and other specialist divisions 
produce electrode hot water boilers, circulator boilers, electric 
panel heaters and fan heaters for industrial or domestic use, and 
electric steam cleaners. Descriptive leaflets are available on request. 


TILGHMAN’S LIMITED, Broadheath, Altrincham, Cheshire. 


Tilghman’s Limited who specialize in the design, manufacture 
and installation of high-efficiency dust collecting equipment, have 
made considerable progress in the last few years on the use of fabric 
Dust Collectors in fields normally well out of their range. By using 
synthetic fabrics and modern design techniques, Collectors for 
continuous and automatic operation are now available, and proving 
exceedingly popular due to the simplicity of operation and high 
collecting efficiency. Normally there is no visible discharge to the 
atmosphere even when handling such fine fumes as omitted from 
oxygen steelmaking furnaces. 

Considerable progress has been made on plants from electric 
arc furnaces and oxygen steelmaking plants. Control at the 
furnaces is achieved either by a specially designed hood or by direct 
extraction from the furnace itself. Full details of these types of 
plants are available on their stand. 

Also a new illustrated brochure, showing a full range of pro- 
ducts in twenty-eight different industries will be made available on 
their stand. 


THE WOMEN’S ADVISORY COUNCIL ON SOLID FUEL, 
18 South Molton Street, London, W.1. 

The Women’s Advisory Council on Solid Fuel wishes to draw 
the attention of delegates to the service which can be made available 
in proposed smoke control areas to which reference was made in the 
recent Circular 28/60, published by the Ministry of Housing and 
Local Government. 

Women’s Meetings can be organized and training courses in 
the operation of modern appliances and in the use of smokeless 
fuels can be arranged for groups of women concerned with home 
visiting—such as W.V.S., health visitors and home helps. 

Special instructions can be given through Darby and Joan 
clubs and demonstrations can be arranged for groups of old people 


The Women’s Advisory 
Council— concluded 
in suitable houses and flats. 

The Council’s leaflet *‘ The 
Clean Air Act and the House- 
wife’? has been revised and re- 
printed. 

Delegates are invited to ask 
for details of the Advisory Service 
and about free supplies of the 
leaflet. 

Mrs. E. M. Charlton and 
Miss R. R. Scott, the Council’s 
North Eastern and Northern 
Regional Organizers, will be in 
attendance at the Council’s 
Stand. 


INTERNATIONAL 
CLEAN AIR 
CONFERENCE 


1959 


The Proceedings of the Con- 
ference have now been published 
in book form. 


Cloth bound and cased 
Quarto: 290 pages. 


The ‘eontents include the 78 
Papers presented, the Rappor- 
teurs’ Reviews, Discussions and 
Replies. Indexes to authors and 
other speakers and to subject 
matter. 


30s. net 
(add 2s. 6d. for postage and 
packing) 


This volume will be on sale at the 
Society's Bookstall at the Harro- 
gate Exhibition, together with 
other Clean Air publications of 
the Society, H.M. Stationery 
Office, ete. 










Somebody 
doesn’t know 


about BOLTON-GRAY 
ASH BLOWING EQUIPMENT 


He should visit Stand No. F2 
and discover why it offers:- 


Automatic control of stack 
emission 


Clean flues—maximum heat 
transfer 


Increased efficiency—coal 
saving 

NO SHUT-DOWNS for 
flue cleaning 


Easy collection and disposal 
of ash 








Poltons 


OF STOCKPORT 


BOLTON’S SUPERHEATER & PIPE WORKS LTD 
STOCKPORT. Tel: STOCKPORT 3604 


Ga BS 185 


Firelighting for 
mokeless Zones 


CALOR 








GAS 


PORTABLE 
POKER 








Up-to-date Calor gas fires like this 

portable Cannon model bring the 

luxury of clean and speedy warmth 
to even the coldest rooms. 


The Calor Portable Gas Poker, 
worked from the handy Mark 10 
cylinder, is the modern, clean 
and quick way to light your fires. 


s e e e e e e e e e e e e e 


Calor Gas also gives you cooking, 

water heating and refrigeration 

anywhere. Find out more on a 
Visit to 


STAND 
16 





CALOR GAS (DISTRIBUTING) CO. LTD., 178-202 GREAT PORTLAND STREET, LONDON, W.1 
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For Brighter, Warmer Homes in 
Smokeless Zones 


QUEEN-HEATER | 


Design of the Year Award Winner 1959 


Winner of a Design Centre Award as one of the 
16 products of outstanding design chosen from 
3,000 articles displayed at the Design Centre 
during 1958. In a range of four colours. Boiler 
model available. Tested and approved by 
Ministry of Power and Good Housekeeping 
Institute. Will burn all solid fuels. 


Price from £22. 





QUEEN No. SIC (D.F.) 
Drop-Front FIRE 


This inexpensive all-night burning fire cuts 

fuel bills and saves the trouble of kindling 

each morning. In sizes to fit and colours to 
match your present fireplace. 


QUEEN-STAR 
Drop-Front FIRE 


The QUEEN-STAR is the very latest Drop-Front 

continuous burning fire. It will burn all solid 

fuels including smokeless and is particularly 

suitable for smoke control areas. Fully 

tested and officially approved. In colours 

to tone with your present fireplace. 
Prices from as little as £4 6s. 









QUEENETTE Low Front FIRE 


The low-front ‘“‘Queenette’’ fire is an efficient, 
moderately-priced and economical continuous- 
burning fire. Made to suit most standard fire- 
places and is available in Vitreous and Lustre 
Enamel Finishes. Price from £3 5s. 





All these Appliances meet the requirements of the ‘‘ Clean Air’’ Act and are most 
suitable for installation in Smokeless Zones. These types can burn Smokeless Fuels. 


Full details on request from the Manufacturers : 


Grahamston Iron Co. Ltd. ° P.O. Box No.5 <* Falkirk - Stirlingshire 
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DUST 
MEASURING 
EQUIPMENT 


for power station and 
industrial applications 





VISIT STAND NO. K3 


Associated Electrical Industries Limited 


Electronic Apparatus Division 


NEW PARKS, LEICESTER 
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gives you more radiant heat 








It’s the radiant heat of a fire that counts—the heat actually thrown 
out to warm you. Rexco gives you more radiant heat than any other fuel, 
weight for weight. That’s why it is the hottest value for money. 


What’s more, Rexco is clean coal; it lasts longer; and it does not dirty 
your curtains and furnishings. 


Always ask your coal merchant for Rexco Smokeless Coal; and Rexco 
Nuts for your closed stove or boiler. 


CRE = Go G) SMOKELESS COAL 


NATE ONAL CAR BONES NGG Owl PAIN YS Sak De, MOAGN Ser Dekel) De NEOs. 
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For Local Authorities promoting 


»++++++CLEAN AIR 


SMOKE 
CONTROL AREAS 


The Solid Smokeless Fuels 
Federation is a non-commercial 
organisation, its work being 
educational and advisory. It is 
one of the organisations listed 
in the Ministry of Housing and 
Local Government memorandum 
on Smoke Control Areas from 
whom advice can be obtained on 
suitable appliances, their correct 
installation and proper opera- 
tion, and the correct type of 
smokeless fuel to be used in 
Smoke Control Areas established 
by local authorities under the 
Clean Air Act. 


For further information and 
examples of the full range of 
free informative literature, 


apply to: 


SOLID SMOKELESS FUELS FEDERATION 
74 Grosvenor Street, London, W.1. 


RR OR Oe me EO 


* 


Under the Clean Air Act, powers 

are given to local authorities to arrange 
for Clean Air Exhibitions, etc., and 

to promote educational campaigns to get 
public support in abolishing smoke and 
air pollution. Services of this kind 

have been provided for local authorities 
by the S.S.F.F. since its formation in 
1944. The federation has either 
organised or participated in Clean Air 
campaigns up and down the country. 
The S.S.F.F. exhibition stand and two 
mobile exhibition units displaying the full 
range of solid smokeless fuels, and 
approved appliances actually burning the 
fuels, are prominent features 

of these campaigns. 





<> 


MAYfair 3327 


* VISIT US AT STAND No. D.2 *® 
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our efficiency is 


iP 


An official 
No. 3 boiler precipitator 


test on 
An_ official 


No. | boiler precipitator 


test on 
at Ferrybridge Power 


Station has shown an 
efficiency of 999% 


at Blyth “A” Power 
Station has shown 
an efficiency of 
99:7 70 at MCR 


With acknowledgements to the Central Electricity 
Generating Board and Messrs. Babcock & Wilcox Ltd. 





Maintain a high standard of 
design and performance with 
Electrostatic Precipitators for the 





Lodge-Cottrell 


WHO ARE THE PIONEERS OF 
ELECTROSTATIC PRECIPITATION 


removal of dust and mist from 
all types of gases. 


Consult us on your Gaus Cleaning and Dust Emission Problems 





LODGE-COTTRELL LTD., GEORGE STREET PARADE, 
TELEPHONE CENtral 3388* BIRMINGHAM, 3 «LONDON - CENiral 5488 


OVERSEAS 
Continental Europe 


Leon Bailly, Ingeniegur Conseil, Avenue des Sorbiers, Anseremme-Dinant, Belgium. 


LODGE-COTTRELL (Australia) PTY. LTD. 
LODGE-COTTRELL CaUlate:)) PTY. LTD., P.O. Box 6070. JOHANNESBURG. 


LC48 


——————————— eee 
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AGIDIG SMUT EMISSION 
AND SULPHUR FUMES 


from 
boilers operating on residual 
fuel oils 


ARE BEING ALLEVIATED 


simply and economically by 


treating the fuel oil with 


‘DESULFUROL 





The New 
SULPHUR INHIBITOR 
and RESIDUAL FUEL OIL 

IMPROVER 


As supplied to oil-fired boiler installations of the 
Services, Ministries, Municipal Authorities, 
Hospitals and commercial and industrial concerns. 


Details from: 


COMBUSTION CHEMICALS LTD 


Head Office: 33 DORSET SQUARE, LONDON, N.W.1 
Tel: PADdington 2893 5761 5954 
_ Also suppliers of Combustion Additives in powder form to oil-fired Power 


Stations of the C.E.G.B. for the control of acidic smut emission and the 
alleviation of sulphur corrosion 
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Stand K2 









For a full range of 
dust collector tmn- 
stallations serving all 
industries, visit our 
Stand where our 
design engineers will 
be pleased to discuss 
your. partrcular 
problem. 


Hot Iron oxide fumes emitted from 
the furnace during oxygen lancing 
are drawn off by a specially designed 
hood to suit the operation of an 
electric furnace installed at Messrs. 
Arthur Balfour & Co. Ltd., Sheffield. 


The fumes are. collected? by <a 
Tilghman’s Automatic Fabric 
Filter giving a perfectly clean dis- 
charge to the atmosphere, thus 
complying with the Clean Air 
Act 1956. 


TILGHMAN?’S LIMITED 


BROADHEATH - ALTRINCHAM ~- CHESHIRE 


LONDON OFFICE: 1 Chester Street, S.W.1. 
A member of the Staveley Coal and Iron Co. Ltd. Group T260 


* Clean Air * 


WITH 


HARD 


THE AUTHORISED SMOKELESS FUEL 
MADE BY THE BRITISH COKING INDUSTRY 
















Hard Coke has outstanding 
advantages for approved 
continuous-burning 
appliances. Users prefer 


it because it is economical, 
consistent in quality and €y 


free from stone and ? 4 


Wapy 
CIN 6 nn 


shale. 







“The hew booklet 
“MODERNISE with HARD COKE’ 


This booklet illustrates and 
describes a range of typical 
modern high-efficiency smokeless 
solid fuel appliances and gives full infor- 
mation on the advantages and most efficient 
use of Hard Coke. Free on application. 





For advice or 
information on the 
domestic or industrial 
use of Hard Coke, 
apply to the 


BRITISH COKING INDUSTRY ASSOCIATION, 74 GROSVENOR ST., LONDON, W.1. Tel: MAYfair 9736 










There are countless numbers of them 
waiting to invade your premises, to 
damage valuable equipment, to pollute 
the atmosphere and to deposit their 
grime on furniture, windows and paint- 
work. Everyone suffers equally in 
this matter although we may not all 
offend to the same degree. 









mS 


Dust control is becoming even more im- 

portant to-day because of the ever increasing © 
number of industrial plants in operation. 

Each type of dust has its own physical, chemical 

and electrical properties and to design dust 

collection equipment to catch these particles 

requires basic knowledge of the importance 

_of these variables to-the overall problem. | 


PRAT-DANIELS (STROUD) LTD. is ex- 
perienced in the measurement of all dust 
properties. This ability, pius the most advanced 
design of both mechanical and electrostatic 
dust collectors, makes Prat-Daniels (Stroud) 
Ltd. the logical choice to solve your dust 
collection preven: 


PRAT-DANIELS GuECLa) LTD. 


we emer NAILSWORTH - STROUD.: GLOUCESTERSHIRE | 


Printed by The Leagrave Press Ltd, Luton and London 


